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The Physiologic Basis of Symptoms in Eclampsia 


Ernest W. Pace, M.D., San Francisco 


SUMMARY 


The philosophy of treatment in eclampsia 
cannot rest upon the principle of combatting 
every symptom with many therapeutic weap- 
ons until the symptom, and occasionally the 
patient, fades away. It should rest rather upon 
assisting the maternal organism to keep its 
own compensatory efforts within the bounds 
of safety, preventing damage to vital organs 
where possible, and removing the cause of the 
disease by termination of the pregnancy 
whenever that may be done with safety to 
both mother and child. Such assistance must 
necessarily be based upon current understand- 
ing of the disturbances which underlie each 
symptom. 


rts and eclampsia are one and the 
same disease, and so far as we know, the syn- 
drome is peculiar to human pregnancy. Because the 
cause is not known, there is no specific therapy, and 
our treatment is, therefore, symptomatic. In the past, 
the design of therapeutic measures has too often 
depended upon a trial and error method, with the 
acceptance or rejection of any particular drug or 
procedure based upon gross maternal and fetal mor- 
tality figures in various sized series of cases. Since 
the disease is both complex and variable in its 
nature, and since the death-of a mother or child 
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may or may not be related to the treatment admin- 
istered, this approach has not been too fruitful. It 
has taught us by the sheer weight of statistics that a 
few procedures are bad, such as operations upon 
women with convulsions. It has, on the other hand, 
led us into a maze of rigid “systems” of therapy, no 
one of which is applicable to all patients. 


Symptomatic therapy, by definition, must depend 
upon our best understanding of the disturbances 
which underlie the symptoms. It is toward such an 
understanding that the present discussion is directed, 
even though our existing knowledge is admittedly 
imperfect. A full description of the many contribu- 
tions to this field cannot be undertaken here, nor 
can arguments for or against each viewpoint be 
critically considered. Scientific documentation will 
be by-passed, therefore, in order‘to present a very 
brief description of the most likely changes, both 
anatomic and functional, in the placenta, vascular 
system, kidneys, and brain. 


CHANGES IN PLACENTAL FUNCTION 


One can hardly escape the conclusion that the 
placenta is in some way related to the cause of pre- 
eclampsia. From an anatomic standpoint, there ap- 
pears to be an increase in the various types of degen- 
erative changes in this organ, sometimes progressing 
to a point where fetal life can no longer be main- 
tained. Disturbances in the functions of placental 
transmission are suggested by the interruption of 
the normal growth rate of the fetus after the onset 
of toxemia, but very little is known of this. Disturb- 
ances of secretory function are reflected by the 
decreased urinary excretion of estrogen and pro- 
gesterone end-products during preeclampsia. The 
best description of these endocrine changes is the 
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recent review by Smith and Smith.”* Alterations of 
placental function are probably reflected likewise by 
the changes which preeclampsia brings about in the 
blood concentration of such enzymes as “Pitocin- 
ase”! and histaminase.” 


It has been postulated that all of these placental 
changes may be secondary to disturbances in the 
maternal blood supply to the gravid uterus,’® 17 and 
that one of the results of this relative ischemia is the 
liberation of thromboplastic proteins from the chori- 
onic epithelium directly into the maternal blood 
stream.”! This, in turn, might account for the short- 
ened coagulation time of the blood in eclampsia, the 
deposition of fibrin in the liver, the multiple capil- 
lary thromboses in the periportal areas and the 
increased incidence of coagulation necrosis in the 
placenta. It may likewise be related to the so-called 
“sludging of blood” observed in preeclampsia’? or 
even to the activation of the fibrinolytic enzyme 
system of the plasma.”* 


The hepatic changes, whatever their cause may be, 
often result in a stretching of the liver capsule, pro- 
ducing epigastric pain. Thus the occurrence of epi- 
gastric pain usually indicates that acute hepatic dis- 
ease exists, and one should classify such a case as 
severe regardless of the blood pressure or urinary 
findings. We have noted the disappearance of epi- 
gastric pain during the use of heparin in such cases'® 
with improvement in the toxemia in three out of 
four. Similar results have been reported from New 


York and Finland.'° Heparin is a direct antagonist 
of thromboplastin, and may prove to be a valuable 
therapeutic measure in selected cases of preeclamp- 
sia. At present, its use must remain on a purely 
experimental basis; it is not recommended for gen- 
eral use. 


CHANGES IN THE VASCULAR SYSTEM 


By exclusion of all other possible factors, we ar- 
rive at the conclusion that the hypertension of 
eclampsia is due to a widespread arteriolar con- 
striction.!® This, in turn, may be due to either nerv- 
ous or chemical factors, and since both are obviously 
operative in every individual, the problem resolves 
itself into the relative assessment of the role of each. 
If the experiments of Kellar and Sutherland® are 
valid, we may eliminate the factor of sustained 
increase of autonomic pressor influences as a sole 
cause of the arteriolar constriction and focus our 
attention upon biochemical changes in the blood. 
These changes might arise primarily from the pla- 
centa, or secondarily from some other organ such 
as the kidney. At present there is not sufficient evi- 
dence to ascribe the hypertension to the renal pressor 
system, so we are still in ignorance of the ultimate 
cause of the raised blood pressure. 

More toxemic mothers die from the secondary 
effects of the hypertension than from any other sin- 
gle cause, These effects may be observed directly in 
the ocular fundi, where arteriolar constriction, 
edema, exudates and hemorrhages occur. These are 
cerebral vessels, and similar changes occur in the 
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brain. It might be said that the disasters which 
follow are in a way due to the lack of time which 
the host has to prepare for the stress of acute and 
severe hypertension. Neither the blood vessels nor 
the heart are prepared through hypertrophy to meet 
this stress; so we often encounter massive cerebral 
hemorrhage, or acute heart failure and pulmonary 
edema. 


Attempts to ward off such accidents include: (1) 
use of pharmacologic agents (e.g., the magnesium 
ion) which may keep the hypertension within rea- 
sonable bounds; (2) preventing, with the aid of 
sedatives, the superimposition of further increases 
of blood pressure through the nervous system, i.e., 
maintaining a basal condition of both physical and 
emotional rest; and (3) fortifying cardiac action 
through prophylactic digitalization. Among other 
secondary effects of the hypertension are irreversible 
vascular lesions which probably occur, particularly 
in the kidney, and we try to prevent this by the 
termination of pregnancy within a reasonable period 
of time when we cannot “cure” the preeclampsia. 


CHANGES IN KIDNEY FUNCTION 


One of the characteristic signs of preeclampsia’ is 
the occurrence of -gross amounts of protein in the 
urine. Since from a quarter to a third of this is globu- 
lin, the term proteinuria is preferable to the term 
albuminuria. The source of this protein is the plasma, 
and the cause must be looked for in the “leaks” 
which occur in some or perhaps in most of the glom- 
erular capillaries. We should not think of these 
“leaks” as permanent holes which can be seen 
microscopically, but rather as transient and inter- 
mittent changes in the size of the “pores” of the 
filtering membrane. These may be the intercellular 
interstices or the cellular membrane itself. Intermit- 
tent ischemia or transient anoxia, for example, will 
produce such changes, and they are quite reversible.® 
The cause of this change in toxemia is not known, 
but it is not due to any sustained reduction of blood 
supply, for the total volume of blood flowing through 
the kidney per unit of time is perfectly normal or 
even increased during toxemias.* It is possible, of 
course, that there is a direct toxic damage to the 
membrane by some substance originating from the 
placenta or decidua, because lesions of this sort may 
be produced by the injections of various types of 
tissue extracts. 


A certain percentage of the protein which leaks 
through is reabsorbed by the renal tubules. When 
the amount in the glomerular filtrate exceeds the 
quantity which can be maximally reabsorbed, then 
protein appears in the bladder urine. In the process 
of reabsorption, the tubular cells become filled with 
this protein and give the appearance which has been 
called “albuminous degeneration.”’ Some of these 
cells die and are shed, but for the most part tubular 
function in preeclampsia remains unimpaired. The 
tubular lesion, in the words of Addis,’ is the result 
of “a suicidal endeavor of the tubules to accomplish 
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an impossible task imposed by the permeability of 
the glomeruli.” 

As this protein-containing glomerular filtrate 
moves down the tubules, often at reduced rates of 
flow, it may become more acid until it reaches a pH 
at which some of these proteins are least soluble. 
They coagulate and form casts of the renal tubules, 
appearing as hyaline casts in the bladder urine. If 
the protein incorporates particulate material, we call 
them granular, while at other times the shed epi- 
thelial cells convert them to epithelial casts. Thus 
the casts go hand in hand with the proteinuria as 
influenced by the acidity of the urine. 


At the same time that larger molecules are passing 
through the glomerular membrane, water is passing 
through more slowly. This may seem paradoxical, 
unless one conceives of a thickened but damaged 
filter. It is just such thickening of the glomerular 
wall that one sees in almost every case of fatal 
eclampsia, and we believe that this particular lesion 
may persist for many years after recovery from the 
toxemia.'® 

Most investigators who have studied the rate of 
glomerular filtration with inulin and such sugars 
agree that in preeclampsia there is often a consider- 
able reduction. It may be reduced, for example, 
from 120 cc. per minute to 84 cc. per minute, or 30 
per cent. Despite this reduction, the proximal tu- 
bules continue to reabsorb about 80 per cent, leaving 
only 24 liters per day instead of the normal 35 liters 
to be reabsorbed by the distal tubules. Now the 
distal tubules, which are not autonomous like the 
proximal segments, are under the control of the 
posterior pituitary gland, the adrenal cortex, and to 
some extent the estrogenic steroids. In preeclampsia, 
the distal tubules are “ill advised,” for they may 
continue to reabsorb salt and water to a point where 
real oliguria results. It may be, as Ham and Landis 
have suggested,® that in toxemias the placenta elabo- 
rates an additional antidiuretic and achloruretic hor- 
mone, so that the usual wisdom of bodily economy 
is confused. 


There are other alterations of tubular function in 
preeclampsia. Instead of rejecting the amino acid 
histidine, as the tubules do in normal pregnancy, 
there is a return to the non-pregnant status and the 
histidine is completely reabsorbed.'* According to 
recent reports®* uric acid may be reabsorbed in 
greater quantities during preeclampsia. The elevated 
blood uric acid noted in the more severe toxemias, 
then, may be of renal, rather than of hepatic origin. 


CHANGES IN SALT AND WATER METABOLISM 


There is still much to be learned about the mecha- 
nisms which regulate the excretion of water and 
electrolytes. In normal pregnancy, it is believed that 
an increased level of steroid hormones originating 
from the placenta and adrenal cortex influences the 
distal tubules to reabsorb larger proportions of so- 
dium and water. The diminution of plasma osmotic 
pressure resulting from dilution may be another 
factor.. When preeclampsia supervenes, it would 
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seem that the additional edema may perhaps best be 
attributed to the diminished glomerular filtration 
and further increase in salt or water reabsorption as 
already discussed. 


Much emphasis has been placed in the past on 
the hypoalbuminemia which often occurs in this 
disease. Perhaps it is fortunate that such a reduction 
in the plasma albumin concentration does occur, 
however it may be brought about; because in the 
face of an impaired glomerular filter, the only means - 
that the body has for improving or even continuing 
filtration are (a) a lowering of the plasma osmotic 
pressure and (b) an increase in the head of hydro- 
static pressure, either by efferent arteriolar constric- 
tion or by systemic hypertension. We observe both 
a lowered serum albumin level and hypertension in 
the severe cases of preeclampsia. How these changes 
are brought about is a mystery. Nevértheless, I have 
enough blind faith in the wisdom of physiologic 
adjustments to injury to feel that these symptoms, 
though dangerous, serve a useful purpose. That 
purpose might well be the maintenance of placental 
transmission for survival of the fetus, or the main- 
tenance of glomerular filtration for survival of the 
mother. 


Since the incidental edema and oliguria may in 
themselves lead to a fatal outcome, it seems quite 
proper that we should sharply restrict the intake of 
the sodium ion and also displace it by the judicious 
use of such drugs as ammonium chloride. Hyper- 
tonic dextrose has proven its value. More recently, 
the employment of either plasma or serum albumin 
has proven beneficial even though their use, perhaps 
fortunately, does not restore the serum albumin to 
normal levels. 


CHANGES IN THE BRAIN 


Convulsions deserve our attention because their 
occurrence immediately adds to the risk of death. 
The combination of cerebral edema and hyperten- 
sion appears to be the trigger mechanism that is 
responsible. We know, on the other hand, that the 
occurrence of convulsions does not always parallel 
the severity of the disease, and it must be that some 
women are distinctly more susceptible than others. 
Electroencephalographic studies of women who have 
had toxemias”® suggest that those who develop con- 
vulsions during the course of preeclampsia have an 
underlying cerebral dysrhythmia. It is for this rea- 
son that the prophylactic use of either dilantin or 
mesantoin on all preeclamptic patients seems war- 
ranted. While it may be years before the value of 
such a procedure can be proven, these agents have 
proven their worth in the prevention of epileptic 
convulsions and seem sufficiently devoid of harm. 


In similar vein, we should not, as abstetricians, 
overlook the possible prophylactic value of adding 
the amino acid methionine to the diets of our pre- 
eclamptic patients, for this agent is likewise suff- 
ciently harmless and is known to be of value in 
protecting the liver against a variety of insults. 


CALIFORNIA MEDICINE 


REFERENCES 


1. Addis, T.: Renal degeneration due to protein reabsorp- 
tion by the kidney, Stanford Med. Bull.,.3:67, 1945. 


2. Ahlmark, Axel.: Studies on the histaminolytic power 
of plasma, Acta Physiol. Scand., 9, Suppl. 28, 1944. 


3. Bonsnes, R. W., and Stander, H. J.: A survey of the 24 
hour uric acid and urea clearance in eclampsia and severe 
preeclampsia, J. Clin. Invest., 25:378, 1946. 

4. Chesley, L. C., Connell, E. J., Chesley, E. R., Katz, 
D. J., and Glissen, C. S.: The diodrast clearance and renal 


blood flow in toxemias of pregnancy, C. Clin. Invest., 19:219, 
1940. 


5. Chesley, L. C., Markowitz, I., and Wetchler, B. B.: Pro- 
teinuria following momentary vascular constriction, J. Clin. 
Invest., 18:51, 1939. 


6. Chesley, L. C., and Williams, L. O.: Renal glomerular 
and tubular function in relation to the hyperuricemia of pre- 
eclampsia and eclampsia, Am. J. Obst. & Gynec., 50:367, 
1945. 


7. Dock, William: Proteinuria and the associated renal 
changes, New Eng. J. Med., 227 :633, 1942. 

8. Ham, G. C., and Landis, E. M.: A comparison of pitui- 
trin. with the antidiuretic substance found in human urine 
and placenta, J. Clin. Invest., 21:455, 1942. 


9. Kellar, R. J., and Sutherland, J. K.: Renin and preg- 
nancy, J. Obst. & Gynec., Brit. Emp., 48:1941. 


10. Maeck, J. V. 'S., and Zilliacus, H.: Heparin in the 
treatment of toxemia of pregnancy, Am. J. Obst. & Gynec., 
55:326, 1948. 


11. Odell, L. D.: Renal filtration rates in pregnancy tox- 
emia, Am. J. Med. Sci., 213:709, 1947. 


12. Odell, L. D., Aragon, G. T., and Pottinger, R. E.: 
Relationship between erythrocyte sedimentation rate, sludged 
blood, and plasma proteins during pregnancy, Am. J. Obst. 
& Gynec., 54:596, 1947. 

13. Page, E. W.: The use of heparin in preeclampsia. 
Am. J. Med., 4:784, 1948. 

14. Page, E. W.: The mechanism of the histidinuria of 
pregnancy, Am. J. Obst. & Gynec., 51:553, 1946. 


15. Page, E. W.: The value of plasma Pitocinase deter- 
minations in obstetrics, Am. J. Obst. & Gynec., 52:1014, 1946. 


16. Page, E. W.: Re: ischemia of the gravid uterus, Am. J. 
Obst. & Gynec., 37:291, 1939. 


17. Page, E. W.: Placental dysfunction in eclamptogenic 
toxemias, Proc. Conf. on Normal and Path. Physiol. of Pre- 
nancy, 1948 (in press). 


18. Page, E. W., and Cox, A. J.: Renal changes following 
toxemias of late pregnancy, West. J. Surg., 46:463, 1938. 

19. Page, E. W., and Ogden, E.: The physiology of hyper- 
tension in eclampsia, Am. J. Obst. & Gynec., 38:230, 1939. 


20. Rosenbaum, M., and Maltby, G. L.: Cerebral dysrhyth- 
mia in relation to eclampsia, Arch. Neur. & Psych., 49:204, 
1943. 


21. Schneider, Charles L.: The active principle of pla- 
cental toxin: Thromboplastin; Its inactivator in blood: Anti- 
thromboplastin, Am. J. Physiol., 149:123, 1947. 


22. Smith, G. V. S., and Smith, O. W.: A fibrinolytic en- 
zyme in menstruation and late pregnancy toxemia, Science, 


102:253, 1945. 


23. Smith, G. V. S., and Smith, O. W.: Internal secretions 
and toxemia of late pregnancy, Physiol. Rev., 28:1, 1948. 


Discussion by Cuartes E. McLennan, M.D., San Francisco 

I wish first of all to commend Dr. Page for his extremely 
sensible physiologic approach to the problems posed by the 
patient with what we choose to call preeclampsia. Too long 
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we have been endeavoring blindly to control or correct signs 
and symptoms without stopping to inquire into the basic 
mechanisms which are responsible for these aberrations from 
normality. Many medical schemes or systems of treatment” 
for preeclampsia and eclampsia have come and gone with 
the years, but none has done much toward solving the under- 
lying problem because these schemes have concerned them- 
selves solely with reduction of the level of arterial pressure 
and/or the elimination of generalized edema. 


When one begins to understand the physiologic reasons for 
such phenomena as retention of salt and water, widespread 
arteriolar spasm, proteinuria, urinary casts, oliguria, and 
epigastric pain, then he becomes somewhat less frightened 
by these cardinal signs of preeclampsia and is less likely. to 
institute remedial measures which offer little hope of suc- 
cess or which may even do further damage by interfering 
with vital physiologic processes. The simple therapeutic 
measures suggested by Dr. Page, such as sedation, sodium 
restriction, use of ammonium chloride to eliminate the 
sodium ion, injection of hypertonic sugar solutions, and pos- 
sibly digitalization, all have their place in the management 
of the mild and moderately severe instances of preeclampsia, 
and certainly in a majority of patients these measures will 
suffice. I am, however, somewhat skeptical about the virtues 
of using either serum albumin or the amino acid methionine. 
To be sure, methionine has been employed in certain types 
of liver disease, but one gathers from the internists that only 
indifferent success has been achieved. 


Despite the obvious effectiveness of these so-called con- 
servative measures, I would like to emphasize Dr. Page’s 
final conclusion, namely, that removal of the cause of pre- 
eclampsia may be effected only by the termination of preg- 
nancy. In the more fulminating cases this should be done 
promptly and, if necessary, by cesarean section. That is to 
say, when any other choice as to mode of delivery would 
necessarily involve the passage of an indefinite period of 
time, then cesarean section is chosen because it offers com- 
plete control of the time factor. In this regard, I would be 
interested in knowing whether Dr. Page believes that de- 
livery by section, as he intimated early in this paper, always 
is contraindicated-in the patient who has had a convulsive 
seizure. I have thought it somewhat illogical to abandon on 
such arbitrary grounds a therapeutic measure of real value 
(when properly executed under suitable types of anesthesia). 
Are there secure reasons for saying that it is perfectly legiti- 
mate to perform cesarean section now, when the patient in 
question is suffering from preeclampsia, but that the advent 
of one or two convulsive episodes within the following hour 
makes it mandatory that delivery be effected at all cost by 
some other and often less certain method? I think obstetrics 
has advanced to the point where we may bring this old text- 
book dictum into broad daylight and scrutinize the factual 
data upon which it is based. 


Schneider’s suggestion, based upon his experimental work 
with mice, that thromboplastin is the culprit in eclampto- 
genic toxemia is most intriguing but lacks confirmation. The 
very recent report by Maeck and Zilliacus (American Journal 
of Obstetrics and Gynecology, February, 1948) of results 
achieved in one patient treated with heparin seemed to me 
not particularly convincing, although it is only fair to say 
that Dr. Page’s experience with heparin in a small series of 
patients has been at least moderately encouraging. Yet I am 
sure he would agree that the thromboplastin hypothesis has 
scarcely emerged from the realm of experimentation and any 
recommendation for the widespread use of heparin in pre- 
eclampsia would at this time be premature if not actually 
dangerous. 
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The Problem of Lupus Erythematosus 


Henry E. Micuetson, M.D., Minneapolis 


SUMMARY 


Lupus erythematosus is a challenging dis- 
ease. Progress in our knowledge of it will 
come only from intensive research, but in the 
meantime the practicing dermatologist must 
be on the alert to make his own observations, 
to follow current literature carefully and wel- 
come new discoveries from any reliable 
source. The disease is not the sole property 
of dermatology; we should rejoice at the in- 
terest of pathologists and internists in this 
condition and work closely with them. 


Lo erythematosus is common in America, and 
though its clinical features are well known, the 
basic knowledge of either the acute or chronic forms 
has advanced but little since the disorder was first 
described late in the nineteenth century. The cause 
of the disease remains a mystery and an effective 
treatment has not been discovered. It is pertinent, 
then, briefly to review and reevaluate the known facts 
and to speculate on the direction in which to seek 
new knowledge. 

Lupus erythematosus was described by such early 
dermatologists as von Hebra, Biett and Cazenave. A 
total of about 15 synonyms for the condition has 
appeared in the literature, all of which implied an 
erythematous lesion which progressed centrifugally 
and healed with a central atrophic scar. The acute 
form was likened to erysipelas by Kaposi. The 
chronic form was noted to have a number of mor- 
phologic variations, each of which was designated 
by a modifying adjective, while the severity of the 
systemic reaction was the basis for classifying the 
types of the acute variety. 

The amount and degree of erythema, hyperkera- 
tosis and atrophy were utilized in classification of 
the chronic form, while the presence or absence of 
fever was the chief criterion in appraising the acute 
form. Localization or dissemination of the lesions 
was also thought to be significant in the latter, not 
so much because of the number of lesions as because 
of the fact that systemic symptoms accompanied 
extensive eruptions. The well-known signs which 
differentiated acute from chronic inflammation in 
general were applied to the lesions of lupus ery- 
thematosus and were sufficient to make a quick 
distinction. 
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The following scheme of classification has been 
found valuable: 
Form 


1. Chronic lupus 
erythematosus 


Type of Lesion 
1. Localized a. Erythematous 
or congestive 
. Edematous 
. Papular 
. Tumidus 
. Hypertrophic 
verrucous 
f. Telangiectatic 
May have any of 
above characteris- 
tics —either one 
type or mixture 


2. Disseminated 


1. Localized 


2. Disseminated 


. Sub-acute lupus 
erythematosus , 


1. Disseminated accompanied by 
A. High fever (severe) 
B. Low fever (moderately 
severe) 


C. Absence of fever (mild) 


. Acute lupus 
erythematosus 


EVOLUTION 


There is no characteristic primary lesion for any 
form of lupus erythematosus; what is looked upon 
as an early or first sign is in reality accentuation of 
an uncharacteristic beginning. Slight erythema and 
edema are probably the beginning phase of a lesion 
which soon assumes a diagnostic character, but a 
clinical diagnosis cannot be certain until erythema, 
follicular dilation, hyperkeratosis and even atrophy 
become apparent. Further evolution often reveals in- 
filtration, telangiectasia and pigmentation. The 
variance in the degree of the characteristics men- 
tioned determines the type of lesion, while the size, 
number and distribution of the lesions assist in 
evaluating the patient’s condition. 


All lesions of lupus erythematosus progress peri- 
pherally or centrifugally; thus the resulting outline 
is round, oval, or gyrate. Lesions may coalesce so 
that the outline is a composite of two or more 
lesions. The border and the zone just outside of the 
border is the more acute and newer portion of the 
lesion, hence is brighter in color. The actual border 
may have a darker tint while the center, especially if 
atrophy and scaling are present, has a gray appear- 
ance. The zones of a discoid lesion indicate the 
stage of the pathologic process. The appearance of 
the lesion is dependent upon the degree of hyper- 
keratosis and the depth is determined by the amount 
of edema and infiltrate which develops. It is not 
necessary to reiterate the variations in the types of 
chronic or fixed lesions. The type of lesion has no 
prognostic value but the behavior of the lesions has. 
As a rule the presence of a small number of lesions | 
which progress slowly and become atrophic early 
indicates that the patient has the power to control 
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the disease, whereas continued appearance of numer- 
ous new lesions on various parts of the body, par- 
ticularly if they appear on areas other than the face, 
indicates poor resistance. Purely edematous lesions 
which enlarge rapidly direct attention to the general 
condition of the patient and may indicate danger of 
acute dissemination. 


LOCALIZATION 


All types of lesions of lupus erythematosus have a 
predilection for exposed parts of the body—regions 
which are subject to the effects of light, heat, cold 
and minor trauma. The nose, cheeks, chin, forehead, 
sides of the neck, the ears, upper sternal portion of 
the chest, intrascapular region, and back of the 
hands are areas involved most frequently in about 
the order mentioned. The so-called seborrheic areas 
are the sites of predilection for chronic lupus ery- 
thematosus. Strangely, the scalp is also a common 
location for lesions. The lips and buccal mucosa 
may be involved in a chronic case, while in an acute 
disseminated case, involvement of all visible mucous 
membranes is the rule. There is a rare, widely dissem- 
inated form of lupus erythematosus which has the 
appearance of psoriasis and a similar distribution. 


ETIOLOGIC FACTORS 


The fact that the lesions of lupus erythematosus 
occur on areas of the body exposed to light has 
emphasized what may be an erroneous concept; 
namely, that patients with lupus erythematosus are 
sensitive to light. Many such patients have definitely 
stated that exposure to sunlight aggravated or even 
precipitated the lesions. On the other hand other 
patients with chronic lupus erythematosus are out- 
door workers, frequent bathing beaches, or indulge 
in outdoor sports, without any exacerbation of the 
condition. The first exposures in the spring in a 
northern climate seem to affect the patients most, 
but they soon become accustomed to the sunlight. 
It is true that histories of patients with the acute, 
disseminated form of the disease often reveal that 
the attack began with a prolonged, unaccustomed 
exposure to sunlight, but many acute cases occur 
without such exposure. An exposure to winter sun- 
light rarely precipitates an attack. 


Porphyrin metabolism, exposures to and experi- 
ments with various wave lengths of the spectrum 
and the relationship of the condition to liver func- 
tion, diet, and state of nutrition are just a few of 
the factors about which we need to know a great 
deal more before we can state unreservedly that the 
lesions or attacks of lupus erythematosus are aggra- 
vated by sunlight. It has been observed that the 
areas which are commonly attacked by lupus ery- 
thematosus have a tendency to local asphyxia under 
the influence of cold. This leads to a query regard- 
ing the ability of the blood vessels to react in patients 
with lupus erythematosus.. Patients having the so- 
called chilblain type of circulation often have a 
tendency to arthritis. As in erythema multiforme, 
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there seems to be a vague connection between these 
occurrences in lupus erythematosus, but there is no 
positive proof that the diseases belong to the same 
group. : 

A striking observation is the distinct increase in 
the incidence of lupus erythematosus in the months 
of spring and early summer. Freund? studied the 
general factors that influence lupus erythematosus. 
He critically examined the protocols of 383 female 
and 124 male patients seen in Arndt’s clinic in Berlin 
and noted that the greatest number of cases occurred 
in the period March through July, while December 
was the month of lowest incidence. 

Lupus erythematosus occurs most frequently from 
the second through the fourth decade. Few cases are 
seen in the first decade and the same holds true for 
people past 70 years of age. In my experience the 
few cases in children under 10 have all been acute 
or subacute in type. One child, five years of age, 
had a severe acute attack, the child hovering between 
life and death for many months. He was not seen 
again until he was 22 years of age. At that time he 
had an extensive but chronic form of lupus erythe- 
matosus. 

Other climatic factors such as heat, cold, humid- 
ity and moisture may be of some importance, for 
lupus erythematosus is more common in the tem- 
perate zone than in the tropics. It appears to me, 
however, that, although external factors play some 
role in the localization and occurrence of this dis- 
ease, they do not furnish much information as to its 
cause. Spitzer stated that season and climate exert a 
decided influence on the occurrence of lupus erythe- 
matosus, but whether this was in the negative or 
positive sense could not be stated. In Western 
Europe and America, cases of lupus erythematosus 
constitute no more than one per cent of the total 
number of skin cases in statistics collected by a 
number of dermatologists. There is considerable 
variation in the figures, some being as low as 0.3 
per cent while none are over one per cent. It is 
interesting to note that in Breslau, lupus vulgaris 
occurred about four times as often as lupus erythe- 
matosus. Ehrmann and Falkenstein,! in 1922, care- 
fully reviewed cases of lupus erythematosus observed 
in Austria. They remarked that about one quarter 
of all such cases recorded in Austria occurred in 
Vienna, and that there had been a great increase in 
the incidence of the disease both in its chronic and 
acute forms in the previous decade. 

According to most observers the ratio of females 
to males with lupus erythematosus is about 3:1. This 
has led to speculation regarding an etiologic endo- 
crine factor and, since the acute form is rarely 
encountered in males, drastic treatment directed at 
ovarian function has been undertaken in this form. 

Pregnancy has an influence on some cases of lupus 
erythematosus; observers believe that it is a bad one 
in acute cases and advise therapeutic abortion. I 
observed one patient with acute lupus erythematosus, 
which began in the sixth month of pregnancy. Al- 
though extremely ill, the patient decided against an 
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abortion, was delivered of a healthy child and recov- 
ered from the lupus erythematosus. She has been 
observed for 12 years and, although she has some 
chronic lesions on her cheeks, she has remained quite 
well. That some female patients with acute lupus 
erythematosus have been benefited by temporary 
suppression of ovarian function or by radical cas- 
tration cannot be denied, but the procedure has not 
been successful in a large enough percentage of 
patients to warrant advocating it. The mechanism 
which brings about improvement when it occurs in 
such cases is not clear. I observed one female patient 
with extensive chronic discoid lupus erythematosus 
through two pregnancies. Each time the active 
lesions entirely disappeared, but new lesions devel- 
oped about four months after delivery. Likewise, 
irradiation of gland-bearing areas, as advocated by 
Gennerich and practiced at one time by Goeckerman, 
has not been successful sufficiently often to be 
accepted as a standard procedure. 


The cause of the disease remains obscure. At one 
time observers looked upon the various forms of 
lupus as forming a family of conditions. After the 
tubercle bacillus was discovered to be the cause of 
lupus vulgaris, it was assumed also to be the cause 
of lupus erythematosus. All the well-known methods 
of trying to establish a tuberculous cause were ap- 
plied to this condition. In searching for the bacilli, 
animal inoculations and blood cultures were made, 
tissue extracts from excised lesions were searched 
for a tuberculin-like substance. Thorough post- 
mortem examinations were made, especially in acute 
cases, and it was attempted to associate lupus erythe- 
matosus with lesions said to be tuberculous, such as 
tuberculosis adenitis and erythema induratum. In 
the voluminous literature on lupus erythematosus, 
some so-called proofs of tuberculous origin are to 
be found. Many observers, for example Keil, have 
avowed tuberculosis as the cause of lupus erythema- 
tosus. The subject must not be dismissed as closed, 
for some patients with the acute form of this disease 
have shown active tuberculosis at autopsy. 


The pathologic studies of Klemperer and co- 
workers®* have drawn attention away from the altera- 
tions that one would expect in tuberculosis; namely 
infiltration and necrosis, and have called attention 
to alterations in the collogen system. The widespread 
presence of these changes, especially in the skin, 
heart, kidneys and blood vessels, is in keeping with 
the generalized nature of the acute form of the dis- 
ease, but still does not point out a cause. 


PATHOLOGY 


The pathologic changes of chronic discoid lupus 
erythematosus and the cutaneous changes in the 
acute form are certainly similar and make one 
unwilling to separate the two conditions into differ- 
ent diseases. This similarity, together with the fact 
that chronic cases have been known to become acute 
and, more rarely, that chronic lesions have persisted 
after a long, serious, acute attack, cannot be ignored. 


PROBLEM OF LUPUS ERYTHEMATOSUS 


The great discrepancy between the severity of the 
two forms is hard to reconcile. How the chronic 
form may remain so inert and symptomless, while 
the acute is so severe and usually fatal, makes ac- 
ceptance of unity almost insurmountable. The only 
common ground is a microscopic study of actual 
lesions. The pathologic changes of the more fixed 
type offer opportunity for extensive and thorough 
study. I have found it advisable to completely excise 
small, new lesions and have them cut serially in 
order to observe early changes. I have also excised 
some lesions which were in the erythematous or 
congestive stage. These studies, added to the exam- 
ination of a great many routine excisions from 
chronic discoid lesions, have made it possible. at 
least to describe the histologic differences observed. 

The pathologic changes of the fixed type of lupus 
erythematosus are made up of three distinct proc- 
esses: First, a vascular or perivascular disturbance, 
followed by edema and subsequent damage of con- 
nective tissue, followed by an infiltration and finally, 
epidermal and follicular alterations. The changes 
will depend, to be sure, to some degree on the type 
of lesion under consideration, and it must be empha- 
sized that a uniform picture for lupus erythematosus 
does not exist. 

The initial lesion seems to be a rather extensive, 
but irregular, dilation of the small blood vessels, 
noted particularly in the upper portion of the cutis. 
Edema goes hand in hand with this, separating the 
connective tissues. The edema has a very sharp line 
of demarcation in a horizontal plane and is most 
marked in the papillary portion of the cutis. The 
cutis below the horizontal boundary appears to be 
quite’ normal except for small foci of infiltrating 
small leukocytes. The epidegmis may remain un- 
affected at first or show a Wariety of secondary 
changes. In the erythematous, transient type of 
lesion the changes are so slight and mostly edema- 
tous that it can readily be understood why such le- 
sions may disappear without enough damage having 
been imparted to either the connective tissues or the 
epidermis to leave a scar. In the far more common 
type of chronic lesion, the vascular dilatation, edema 
and infiltrate become more marked, especially the 
infiltrate, and changes in the epidermis and connec- 
tive tissues are severe enough to cause irreparable 
damage and therefore scar formation. 

I am convinced that the papillary edema with a 
sharp horizontal boundary is an important first 
change. The infiltrate accumulates in various 
amounts forming masses of different shapes. Some 
are globular, appearing as round areas in the section, 


separated from each other, when deep, by nearly 


normal elements. In other specimens, the infiltrate 
seems to form large cubes so that the mass appears 
to be a square block in the section, often pushing up 
to or contiguous to the flattened epidermis. This is 
a common finding in an old discoid lesion. The 
infiltrate consists of small, darkly stained closely 
packed leukocytes. The cells are uniform in type, 
with an occasional larger, paler cell seen. Other 
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types of cells, such as plasma, mast or giant cells 
are conspicuous by their absence. Such cells have 
been seen by some students of the subject but they 
certainly are not a common finding. Accumulations 
of red blood corpuscles are often seen in the infil- 
trate. The edema and infiltrate affect the connective 
tissue, or possibly the noxa of lupus erythematosus 
does so first. As aforementioned the collogen, espe- 
cially in the papillary portion of the cutis, changes 
its affinity for the common dyes early and it appears 
swollen, drenched and pale and there is a decided 
separation with the formation of spaces. In the 
infiltrated areas the collogen completely disappears; 
the elastic fibers also are lost only to appear at the 
periphery of the infiltrate and in the non-infiltrated 
areas as heavy, broken bits, looking as though they 
had been stretched, torn and then snapped into con- 
densed thick segments. This destruction of the 
connective tissue and the epidermal thinning account 
for the terminal atrophy. 


The epidermis, disturbed by the edema, infiltrate 
and, I believe, change in cohesion, shows a variety 
of changes. The basal layer shows the effect of the 
underlying edema early. The individual cells become 
vacuolated and the nuclei, shrunken and misshaped, 
appear to float in the altered cells. The change is 
much like that seen in a mild dermatitis. The cell 
boundaries remain distinct, and although there must 
be a decided physiologic change in the cell, possibly 
a necrobiosis, | do not believe that there is true 
necrosis, for there is no ulceration. The basal outline 
changes, usually into a straight line. The epider- 
mis is reduced to a few layers and there is some 
degree of hyperkeratosis. All the epidermal changes 
are not uniform; more marked in some areas than 
in others. The epidermal appendages may be lost, 
remnants being noticed in the dense infiltrate, or 
the epidermal change may be seen especially in the 
sebaceous follicle. Dilation and hyperkeratosis are 
most striking and the follicle may contain cornified 
debris. 

To summarize: The pathologic changes of chronic 
lupus erythematosus are characterized chiefly by a 
variability of the degree of edema, infiltrate and 
epidermal atrophy. The process takes place in a 
fairly orderly manner in about the order mentioned. 
Although this is fairly diagnostic, one must con- 
stantly keep the process as a whole in mind and not 
base his opinion on too rigid a concept. In some 
instances, chronic lupus erythematosus may be read- 
ily recognized microscopically; in others the path- 
ologic changes may be very hard to identify with 
the disease. The type and size of the lesion and the 
particular zone from which the tissue was taken 
should be known. It would be a mistake to state 
that the findings are pathognomonic. 

No reports were found in the literature describing 
any findings in those organs commonly involved in 
the acute form of the disease in autopsies of patients 
who had chronic lupus erythematosus and died from 
some other cause. This constitutes a deficiency in 
our knowledge and I believe such studies would be 
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of immense value in correlating the two extremes of 
this disease. 


The microscopic anatomy of the skin in acute 
disseminated lupus erythematosus is well-known. 
Edema, infiltrate and atrophy are encountered in the 
skin of chronic discoid lupus erythematosus and in 
the acute form the process is similar but, as to be 
expected, much more rapid and intense. Edema and 
necrosis are the outstanding features. The edema 
again is in the upper portion of the cutis but so 
intense that bullae are often formed. The epidermis 
is separated from the cutis and it degenerates rap- 
idly, forming crusts. Hemorrhage is often associated 
with the edema, and erythrocytes are seen in the 
infiltrate, which is not as dense or plentiful as in the 
chronic type. There is a decided similarity between 
the cutaneous pathology of the acute disseminated 
type and the chronic form, the outstanding difference 
being the intensity of the process in the former. 
Microscopic examination of the skin is of diagnostic 
help in obscure cases in which lupus erythematosus 
is suspected and, when all factors have been consid- 
ered, is often confirmative. 


For the pathologic findings in the internal organs 
we are indebted largely to the work of the Mount 
Sinai (New York) group. There, under the inspira- 
tion of Libman, Baehr, and Klemperer, our knowl- 
edge of this puzzling disease has been greatly 
advanced and the direction for further investigations 
has been suggested. I shall not review their many 
contributions but merely quote from Klemperer’s 
most recent article. He states: “I believe that the 
present state of information permits us to conclude 
that acute lupus erythematosus is defined anatom- 
ically as a disease characterized by a fundamental 
alteration of the collogenous portions of the connec- 
tive tissues. The exact nature of their alteration must 
be determined by investigation with the methods of 
histology, biochemistry and biophysics.” 

The internal organs most often involved are the 
heart, kidneys, spleen and serous membranes. The 
morbid anatomy includes fibrinoid metamorphosis 
of the collogenous fibers and local necrosis. The 
interpretation of the details of these findings are 
beyond my present knowledge and the reasons for 
their occurrence are still in a state of conjecture. 
Although the process suggests an infection, pains- 
taking studies have not disclosed a bacterial cause. 
The leukopenia often present, the anemia, and more 
recently a new type of cellular inclusion found in 
marrow preparations, all point to an agent which 
affects the hemopoietic system. 

Analysis of the findings in study of the cutaneous 
pathologic changes allows certain conclusions to be 
drawn. From the more or less constant picture seen, 
it would seem that tuberculosis may be excluded as 
the cause of the disease. The edema and infiltrate in 
themselves are comparable to pathologic. changes 
provoked by infections and also by chemicals which 
are carried by the blood stream, such as bromine 
and arsphenamine. Since the chemical and micro- 
scopic findings in lupus erythematosus are so con- 
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stant and characteristic, it would seem logical that 
we are dealing with an entity. The widespread dam- 
age in the acute form points to a blood-borne cause, 
and even in the fixed variety the pathologic process 
seems to have its origin from within. 

The evidence that allergy plays a role in acute 
lupus erythematosus is not convincing. The endo- 
crine factors, though startling, are not explanatory. 
The grave systemic nature of the disease is terrifying 
and the postmorten findings do not explain the 
death of the patient. Pathologic studies in themselves 
have about exhausted the searches for the cause of 
lupus erythematosus. The newer enzyme studies, a 
search for chemical and physical agents which may 
lay the groundwork for the pathologic process, as 
well as many other researches are necessary. We may 
have to wait for new methods of research not yet 
discovered, before the cause of lupus erythematosus 
can be found. 

I shall not discuss diagnosis in this article. Chronic 
lupus erythematosus does not offer a great diagnos- 
tic problem. The differentiation between the acute 
disseminated form and dermatomyositis is at times 
very difficult and the conditions have much in com- 
mon. Microscopic examination of excised muscle is 
positive in only approximately 20 per cent of cases 
of dermatomyositis and an adequate series of such 
excisions in acute lupus erythematosus patients is 
needed for comparison. 


TREATMENT 


There is no specific treatment for any form of 
lupus erythematosus. In fact, one might better state 
that there is no successful treatment for lupus eryth- 
ematosus. In the chronic form, disappearance of the 
lesion or early scarring is the object of therapy. 
Localized lesions expected to disappear without a 
trace are few in number and of the congestive type. 
For them the internal use of gold or bismuth salts is 
usually employed, but since this type of lesion often 
spontaneously disappears it is doubtful if any ther- 
apy should be employed. External applications in 
this form of the disease should be avoided, for even 
the mildest ointment may cause irritation. No physi- 
cal therapy is indicated. 

In the more chronic discoid lesions, gold and 
bismuth salts are often used. It is doubtful if any 
benefit is derived from this treatment. There is often 
some initial improvement, but on the whole the 
results are disappointing. Such lesions will end in 
scars; hence to hasten scarring by the use of carbon 
dioxide snow seems sensible and is my treatment of 
choice. Protection from the sun’s rays by means of 
chemicals incorporated in ointment bases helps some 
patients. Quinine is supposed to do likewise. Vita- 
min E and para-amino-benzoic acid or its sodium 
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salt have recently been advocated. Allin all, I am 
skeptical about the known remedies for chronic disc- 
oid lupus erythematosus, but I feel receptive to any 
new procedure that is worthy of trial. 


The object of treatment in the acute form is to 
save the life of the patient. This calls for hospital 
treatment employing all the supportive measures 
known. Transfusions, intravenous fluids and feed- 
ings, judicious use of opiates, not sedatives, and 
the optimum degree of care on the part of the resi- 
dent and nursing staff yield some satisfying results. 
The sulfonamides, penicillin, and streptomycin have 
not been effective. In fact, the sulfonamides may be 
contraindicated because some patients are made 
worse by their use. The treatment of acute dissem- 
inated lupus erythematosus is extremely disappoint- 
ing and, although temporary improvement is noted 
and even rather long remissions occasionally are 
brought about, ultimate defeat with death of the 
patient is the most common outcome. 


A large percentage of patients with chronic lupus 
erythematosus suffer little from their malady. The 
cosmetic appearance is to be deplored and cancer 
in lupo must be kept in mind, but dissemination is 
extremely rare. 

The patient who has had evanescent facial lesions 
presents a special problem. Is he candidate for the 
acute form of the disease? In such cases, I believe 
that dissemination may be provoked and has been 
provoked by the use of ultraviolet radiation. One 
might speculate that dissemination was imminent 
and the therapy merely hastened the extension. How- 
ever, it is difficult to explain the coincidence and I 
believe that the patient with lesions of the congestive 
type should be guarded from any possible thera- | 
peutic accident. 


Patients with widely spread chronic psoriasiform 
lupus erythematosus are rare but present a great 
therapeutic problem. They are semi-invalids and do 
not respond to any known measures. Supportive 
measures, liver injections, local emollients and con- 
stant surveillance are the only suggestions. 


Occurrence of periungual lesions is looked upon 
as a grave prognostic sign in our clinic. Edema, 
actual swelling and exudate with crust formation 
also are unfavorable changes in a fixed lesion. 
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SUMMARY 


Thirteen patients with peptic ulcer were 
treated with fresh cabbage juice, which, ex- 
periments have indicated, contaims an anti- 
peptic ulcer factor. This factor (vitamin U) 
prevents the development of bhistamin-in- 
duced peptic ulcers in guinea pigs. 

The average crater healing time for seven 
of these patients who had duodenal ulcer was 
only 10.4 days, while the average time as re- 
ported in the literature, in 62 patients treated 
by standard therapy, was 37 days. 


The average crater healing time for six 
patients with gastric ulcer treated with cab- 
bage juice was only 7.3 days, compared with 
42 days, as reported in the literature, for six 
patients treated by standard therapy. 

The rapid healing of peptic ulcers observed 
radiologically and gastroscopically in 13 
patients treated with fresh cabbage juice indi- 
cates that the anti-peptic ulcer dietary factor 
may play an important role in the genesis of 
peptic ulcer in man. 





ERNE series of experiments has demonstrated 
that an as yet unidentified food factor has com- 
pletely prevented the development of histamin- 
induced peptic ulcers in guinea pigs.” * Experimen- 
tal studies previously carried out showed that an 
“anti-gizzard erosion factor” would prevent the de- 
velopment of erosive lesions in chicks’ stomachs 
when the birds were on a deficient diet;! and that 
this same factor, tentatively designated as Vitamin 
U, would prevent or modify the development of cin- 
chophen-produced peptic ulcers in the stomachs of 
chicks.*:° In 1936 Fauley and Ivy reported the 
prevention by diet of postoperatively induced jejunal 
ulcers in dogs.* The results of these animal studies 
dealing with the genesis and prevention of peptic 
ulcers raise the question of whether some dietary 
factor may not be involved in the formation of 
gastroduodenal ulcers in man. 


During the period of World War II the use of a 
diet rich in this anti-peptic ulcer factor was applied 
to the treatment of soldiers in the Army.®® No 
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“routine medications” were given. Several hundred 
patients were successfully treated with the diet but 
no proof that its efficiency was due to Vitamin U 
was established. If the resistance of the gastroduo- 
denal mucosa to acid erosion and peptic digestion 
can be influenced in animals by a dietary factor, 
studies of its possible effect in man certainly require 
further observation, as the results obtained in treat- 
ing soldiers were at least encouraging. As the guinea 
pig studies showed that both fresh whole cabbage 
leaves and cabbage juice were effective in com- 
pletely preventing the formation of peptic ulcer in 
these animals, it seemed justifiable to try treating a 
series of peptic ulcer patients with cabbage juice. 


SELECTION OF PATIENTS 


It was decided that a preliminary or pilot study 
could best be carried out by observing ulcer crater 
“healing time” as described. by Cummings and co- 
workers.’ The expression “healing ‘time” was used 
to designate the time interval between the original 
visualization of the crater by x-ray studies and sub- 
sequent non-visualization following a course of medi- 
cal treatment. These investigators studied 63 cases 
of duodenal ulcer and six cases of gastric ulcer by 
this method. They found the average healing time 
for 62 of the patients with duodenal ulcer to be 37 
days, with a range of 13 to 68 days. The average 
time in the six cases of gastric ulcer was 42 days 
with a range of 18 to 68 days. (See Figure 1.) All 
the patients received the same therapeutic regime 
which can be briefly described as “routine” and 
included hospital care, bland diet, frequent feedings 
of milk, alkalinization, antispasmodics, regular seda- 
tion and limitation of the use of tobacco. Pollard 
and co-workers have reported similar studies of 
gastric ulcer crater healing time with similar re- 
sults.!° 

As these two series of cases of peptic ulcer which 
have been recorded in the medical literature estab- 
lish the general trend of the healing time of craters 
in patients treated by the usually accepted methods 
of therapy, a small series of patients with peptic 
ulcer has been treated with cabbage juice so that 
the crater healing time might be compared witli the 
“control” series from the literature. While such a 
comparison is not perfectly satisfactory, it seemed 
probable that any obvious deviation from the already 
recorded healing time might be considered signifi- 
cant. 

Only patients with obvious peptic ulcer craters 
were selected for the present series. Crater size was 
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classified by diameter as small (3-5 mm.) , moderate 
(6-8 mm.), and large (9-21 mm.).’ Treatment of 
seven patients with duodenal ulcer, five with gastric 
ulcer and one with gastrojejunal ulcers has been 
completed. Four are females and nine are males. 
They range in age from 26 years to 72 years (see 
Table 1.) Six were on the clinic ward of the Stan- 
ford University Medical School, five were from 
private practice, one was from the Veterans Admin- 
istration Hospital in Oakland, and one was from the 
Indianapolis City Hospital Service of Eli Lilly and 
Company. The data relative to this last patient was 
furnished through the courtesy of Dr. Woodson C. 
Young. All patients were hospitalized throughout 
the period of experimental therapy. 

These patients were observed during the five 
months from July 1948 to November 1948, inclusive. 
They were selected basically because they had read- 
ily demonstrated ulcer craters, but a number of 
similar patients were rejected for experimental study 
because circumstances did not permit their follow- 
ing the complete therapeutic regime prescribed. No 
patients were rejected because they had ulcers that 
were “too bad” to treat medically. In fact, four pa- 
tients (cases 4, 9, 10 and 13. in Table 1) were 
thought to have chronic duodenal lesions with scar- 
ring which might heal slowly and incompletely. 


14 


] 
8 
7 
6 
5 
4 
3 
2 


NUMBER OF CASES 


NUMBER OF CASES 


oOo — 


- FIG IA- 
—AVERAGE HEALING TIME IN DAYS- 


re TIME OF I3 CASES OF PEPTIC OLCER TREATED WITH FRESH CABBAGE J 
IG 1A)COMPARED TO 68 CASES FROM THE LITERATURE ON “STANDARD TREATME 


CABBAGE JUICE FOR PEPTIC ULCER 


METHOD OF MANAGEMENT 


All 13 patients with peptic ulcer in this series were 
studied by x-ray examination immediately prior to 
the beginning of experimental therapy and again 
after six to nine days of treatment. In two cases, 9 
and 13, treatment was continued for 23 days and 14 
days respectively, and the patients were then re- 
examined by x-ray. All patients were on bed rest 
until pain ceased, and then were permitted to be up 
and about as desired. No routine medications of any 
kind were permitted. However, patients were given 
bicarbonate of soda in 0.65 gm. doses or codeine 
sulphate in 0.065 gm. doses as indicated for ab- 
dominal pains, and mild sedatives at bedtime if 
needed for sleeplessness. Milk of magnesia was 
occasionally ordered to relieve constipation. All the 
patients were permitted to smoke as many cigarettes 
as desired but alcoholic beverages were forbidden. 

All patients were placed on the following special 
diet : 

Milk: Only cooked. 

Eggs: Only with cooking. 

Meats: Tender cuts—avoid pork, ham, bacon, and very fat 
meats. 

Vegetables: All cooked. Peas, green beans, asparagus, toma- 
toes, carrots, beets, baby lima beans, artichoke hearts, 
squash. 


— FIG IB- 
—AVERAGE HEALING TIME IN DAYS- 
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Potatoes: Cooked as desired. Avoid fried. Rice, noodles, 
spaghetti, macaroni may be substituted. 

Cereals and Bread: All white cereals and finely milled dark 
breads and cereals. 

Fats: Butter in moderation. Lard in moderation. 

Fruits: Cooked or canned—peaches, pears, apples, cherries, 
apricots, strained orange juice or tomato juice. 

Desserts: Jello, puddings, simple pie, fruits listed above, 
cake, ices. Avoid ice cream. 

Beverages: Coffee in moderation. Tea in moderation. Pos- 
tum. Fruit juices of allowed fruits. 

Condiments: In moderation. 

Sweets: Sugar, honey, clear syrups, jelly. No seeds or 
skins. No nuts. 

Only foods on diet to be served patient. 

Patient may have as much of above foods as desired. 

Nourishments between meals are allowed including ONLY 
the foods listed above. 


The purpose of this diet was to eliminate all fresh 
and uncooked foods and to serve the patient only 
food which had been heated. This type of diet was 
ordered to eliminate possible food sources of the 
anti-peptic ulcer factor, which is readily destroyed 
by heating.?:> Milk that had been heated only to the 
pasteurization point was not permitted, although 
recent animal experiments suggest that pasteuriza- 
tion destroys the anti-ulcer factor, at least in part. 
Patients were allowed food between meals as desired, 
in addition to three meals daily. 

All patients were required to take at least a liter 
of fresh cabbage juice daily. This amount was based 
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upon the fact that a minimum of 2 gm. of fresh 
cabbage leaves or 4 cc. of juice daily had been shown 
during the summer of 1948 to be 100 per cent pro- 
tective against histamin-induced peptic ulcers in 
guinea pigs weighing approximately 300 gm. As 6 
gm. of leaves or 12 cc. of juice daily would protect 
approximately one kilogram of guinea pig, it was 
calculated on the basis of relative body weight that 
the amount of juice necessary to adequately supply 
a 60-kilogram patient with the anti-peptic ulcer fac- 
tor would be about 720 cc. To allow for variability 
in body weights of patients and for other unknown 
variables, it was felt that a patient should receive 
more than this amount of juice, so that a liter per 
day was chosen as the standard dose. Occasionally 
a patient would take as little as 500 or 600 cc. daily 
for one or two days until he became accustomed to 
this rather unusual beverage. One patient, case 10, 
consistently drank at least 1,200 cc. daily. A daily 
record of the total amount of juice drunk was kept 
throughout the period of the experiment. 

No selection of cabbage heads was carried out. 
The usual hospital supply was utilized. Only green 
cabbage was used. The cabbages were noticeably 
pale in color during the fall months compared to 
those obtained during the spring and summer. All 
of the cabbage head was used. A juice press was 
employed to obtain clear cabbage juice. Usually 
about 2 kg. of cabbage was fed into the press to 
obtain 1,000 cc. of juice in an operation of about 


TaBLeE 1.—Effect of Fresh Cabbage Juice Therapy on the X-Ray Demonstration of Peptic Ulcer Craters in 13 Patients 


Cabbage 
Juice Therapy 


Duration 

of Present 

Symptoms 
2 mos. 
2 wks. 


X-Ray Findings 
Before Treatment 


and 
Sex 


54F 
67 F 


Small lesser curvature 
gastric ulcer crater 


1 mo. Moderate size postbulbar 


34M 


duodenal ulcer crater.................... 


Large duodenal cap crater 
Large duodenal ulcer crater 


Small lesser curvature gastric 
ulcer crater 


1 mo. 
1 mo. 
6 wks. 


36 M 
42M 
57M 


Moderate sized duodenal 
ulcer crater 


53 M 


3 mos. 


45 M 3 wks. Large lesser curvature 


gastric ulcer 
Large duodenal ulcer crater and 
cap deformity 


6 mos. 


52 F 


Large duodenal ulcer crater and 
cap deformity 


72M 2 mos. 


Small lesser curvature 
gastric ulcer 


Small prepyloric ulcer crater 


26F 6 mos. 


40 M 6 wks. 


52M 2mos. Large postbulbar ulcer crater 


Small gastrojejunal ulcer crater.... 


Days 

Before 

No. of Total Symptoms 
Days Amt.  Subsided 


7 7,000 ce. 3 


X-Ray Findings 
After Treatment 
No lesion found 


7,000 ce. 4 


No lesion found 


7,000 cc. 3 
5,500 ce: 2 
8,000 cc. 3 


No signs of ulcer 
No signs of ulcer 
No lesion found 


Asymptomatic 
time of therapy 


No evidence of ulcer crater 


9,000 cc. 


Asymptomatic No lesion found 


time of therapy 


7,000 ce. 


7,000 ce. 4 No lesion found 


6,000 cc. e 
13,500 ce. 


Crater one-half former size 

No crater seen 

12,800 ce. No crater found; cap de- 
formity persists 


7,800 ce. 4 
6,000 cc. Asymptomatic 
time of therapy 
8,000 cc. 6 
13,000 cc. 


No lesion found 
No sign of ulcer 


Small ulcer crater persists 
No crater demonstrated 


*Gastroscopic examination carried out before and after therapy. 





January, 1949 


20 minutes’ duration, although a considerably higher 
yield of fluid could be obtained if small amounts of 
cabbage were fed into the press very slowly. As a 
rule fresh juice was prepared for each patient twice 
daily, at 10 a.m. and 2 p.m. As the addition of 
celery juice made the beverage more palatable, and 
it had been found to contain the anti-peptic ulcer 
factor, three of the last four patients treated received 
a mixture of 75 per cent cabbage juice and 25 per 
cent fresh celery (stalk and greens) juice. 

All the patients except one not included in this 
series were able to take the cabbage juice success- 
fully for the duration of the experiment. The total 
amount of juice received by each patient is shown 
in Table 1. About one-third of the patients devel- 
oped mild abdominal distress and some constipation 
the second or third day of juice administration. 
These symptoms were relieved by giving milk of 
magnesia. Two patients omitted the cabbage juice 
for one day each while these symptoms were occur- 
ring. The juice was given to the patients in 200 cc. 
amounts five times a day. It was served about 10:30 
a.m., at lunch, in mid-afternoon, at supper and in 
the early evening. It was kept in the ice box and 
served, well chilled, directly to the patient. Juice 
kept overnight was not palatable. Seasoning with 
salt and pepper and an addition of tomato juice was 
encouraged, as was the ingestion of crackers or other 
food along with the cabbage juice. It was not neces- 
sary to tube-feed the juice to any of the patients. 

In addition to the x-ray examinations carried out 
to evaluate the results of cabbage juice therapy, 
gastroscopic examinations were performed, before 
and after treatment, on all of the six patients with 
gastric lesions. All of the gastroscopic studies with 
one exception were carried out by a single gastro- 
scopist, Dr. Hugh Rose, Jr. The day that pain ceased 
was noted for each patient (see Table 1). A gastric 
analysis was performed in each case as part of the 
initial case study. Follow-up case studies were not 
carried out. 


RESULTS OF EXPERIMENTAL THERAPY 


Table 1 shows clearly the results obtained in treat- 
ing 13 peptic ulcer patients with fresh cabbage juice. 
All showed rapid improvement, as measured by 
x-ray studies of crater healing time. In 11 of the 13 
cases the craters disappeared within six to nine days. 
No cases were recorded by Cummings and co-work- 
ers’ as healing this rapidly. A comparison of results 
in their cases with those in ours is shown graphically 
in Figure 1. In one patient in our series, case 13, 
the crater took 14 days to “heal” (see Figure 2), 
and in one, case 9, 23 days. In both instances the 
healing time was much shorter than the average of 
37 days reported in the literature. The average heal- 
ing time for the seven cases of duodenal ulcer treated 
with cabbage juice was 10.4 days, compared with 37 
days in cases from the literature. The average heal- 
ing time for the six cases of gastric ulcer, including 
the patient with marginal ulcers, was only 7.3 days, 
compared with 42 days for those from the literature. 


CABBAGE JUICE FOR PEPTIC ULCER 


Figure 2.—Rapid healing of a large duodenal ulcer during 
the administration of fresh cabbage juice. (Top)—Large 
postbulbar crater before treatment, (Middle)—Marked re- 
duction in size of crater after nine days of therapy. (Bot- 
tom)—Disappearance of crater after fourteen days of 
therapy. 


The average healing time for the total of 13 cases of 
peptic ulcer treated with cabbage juice was nine 
days. 

The results of gastroscopic examination proved 
even more dramatic in the six cases of gastric ulcers 
than the x-ray demonstration of rapid crater healing. 
In two of these patients, case 1 with three small 
gastrojejunal ulcers visualized through the gastro- 
scope and case 11 in which two small gastric ulcers 
were seen on the lesser curvature of the stomach, the 
lesions appeared to be completely healed at the time 
of the second gastroscopic examination which fol- 
lowed treatment. In the other four cases typical 
healing lesions could still be identified after treat- 
ment but crater depression was either not discernible 
or so slight as to be almost indistinguishable. In 
Figure 3 a reproduction of the x-ray films of case 6 
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Figure 3.—Rapid healing of a small lesser curvature gastric ulcer. (Left)—Appearance of crater before cabbage 
juice therapy. (Right)—-Disappearance of crater after nine days of therapy. 


é 


shows the presence of a gastric ulcer crater before 
treatment with cabbage juice and its absence after 
treatment. Jn this case the ulcer niche had persisted 
for six weeks without appreciable change while the 
patient was receiving a “standard type” of peptic ul- 


cer regime. The gastroscopic examinations of this 
patient, as was the case with the other patients with 
gastric ulcers, not only confirmed the appearance of 
the crater as outlined by the x-ray films before the 
‘institution of therapy, but also demonstrated that 
after he had received 9,000 cc. of cabbage juice over 
a nine-day period, the crater had filled in nicely as 
part of the healing process of the peptic ulcer. 


SIGNIFICANCE OF THE RESULTS OBTAINED 


The rapid healing of peptic ulcer craters in 13 
patients receiving fresh cabbage juice therapy is not 
considered adequate proof that cabbage contains an 
unidentified factor (Vitamin U) which apparently 
plays a specific role in healing of peptic ulcers. How- 
ever, it indicates that such may be the case. The 


results in this small series of cases are sufficiently © 


encouraging to warrant treating a large group of 
carefully controlled patients with the anti-ulcer fac- 
tor. At present such a study must be purely on an 
experimental basis. 

It is important to note that the cabbage is not the 
sole source of the anti-ulcer factor. It has been 
shown experimentally that it is present in varying 
concentration in.a variety of fresh greens and cereal 
grasses as well as fresh milk, raw egg yolks, certain 
animal and vegetable fats and gastric mucosa.” *: 4:5 
It has not been identified as any one of the known 
vitamins or any food factor which has been isolated. 
Large doses of ascorbic acid are protective against 
histamin-induced peptic ulcers in guinea pigs,* but 


the relationship of Vitamin C and Vitamin U in this 
respect has not yet been worked out. Vitamin C 
is water soluble while Vitamin U is fat soluble. 


The fact that the anti-peptic ulcer factor is readily 
destroyed by heat indicates that the preparation of 
food for human consumption by heating or cooking 
may completely destroy this factor. If this is so, it 
may become necessary to include certain raw foods 
in the diet of peptic ulcer patients, not only to pro- 
mote the healing of ulcers which have already 
formed, but to prevent the development of lesions in 
the future. At present pasteurized or even raw milk 
cannot be relied upon alone to accomplish this pur- 
pose. Experimental studies which are going on at 
present strongly indicate that fresh greens, milk and 
eggs contain a great deal less of the anti-ulcer factor 
in the fall in California than they did in the spring 
and summer. It is noteworthy that there is a high 
seasonal incidence of peptic ulcer symptoms in the 
late fall in northern California. 

Up to the present no extract or concentrate con- 
taining Vitamin U has been developed for clinical 
trial. However, during November 1948 a concen- 
trate of cabbage fat* has completely protected ten 
guinea pigs from histamin-induced peptic ulcers 
when it was fed at the level of 100 mg. per day to 
a 300 gm. animal. 


* Supplied by Viobin Corporation of Monticello, Illinois. 
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Hemostasis With Absorbable Material in 
Operations on the Foot 


A. Gott ies, M.D., Los Angeles 


T HE smaller an operative wound area, the more 
difficult the control of capillary bleeding. Oozing 
of blood from cancellous bone after resection of an 
exostosis or partial removal of the condyle of a 


phalanx of a metatarsal bone has always been a’ 


difficult problem in operations on the foot. A sim- 
ilar problem is encountered in operations on soft 
tissues and in dissection of loose pieces of bone from 
connective tissue. The bleeding not only interferes 
with the surgeon’s view, but forms tiny pools which 
hamper wound healing. 

The bleeding capillaries may be too small to be 
caught and ligated, and if the oozing originates 
from cancellous bone the capillaries may be inacces- 
sible for clamping and ligation. Pressure applied to 
the bleeding surface may help somewhat, and a pres- 
sure bandage after the wound is closed may control 
the minute hemorrhage. But these measures have 
only limited value; and, as to a compression ban- 
dage over a dressing, there is the disadvantage that 
it may become too tight and cause pain. 

Oxidized cellulose gauze and absorbable gelatin 
sponges offer a very welcome solution to the prob- 
lem. Either of these substances may be placed in 
the wound to stop bleeding and left there to be 
absorbed eventually by the tissues. 


TECHNIQUE 


A pledget of the proper size is cut from the mate- 
rial in bulk, placed on the bleeding surface and 
pressed down by the gloved finger covered with 
sterile gauze. It will stick to the wound and absorb 
the oozing blood. Left in place and the wound closed 


over it, it will gradually be absorbed and disappear 
from the tissues. 

In cases in which it is desirable to put thrombin 
or penicillin into the wound, this may be done by 
immersing the gelatin sponge pledget in a solution 
of either or both of these drugs before it is pressed 
into place and the wound closed over it. The throm- 
bin solution used by the author is made by dissolv- 
ing 1,500 units of thrombin powder in 15 cc. of 
normal saline solution. If an antibiotic is indicated, 
penicillin is added, 200 units or more to each cubic 
centimeter of the thrombin-saline solution. 

The author has used oxidized cellulose gauze and 
absorbable gelatin sponges, in the manner described, 
in bunionectomy, arthrectomy, sesamoidectomy, cal- 
caneal exostotomy and a variety of other operative 
procedures on the foot. In no case was delay in 
wound healing or other complication encountered. 


SUMMARY 


Oxidized cellulose gauze and absorbable gelatin 
sponges may be pressed into small operative wounds 
in the foot to control capillary ooze of blood that 
otherwise presents difficulties in such procedures. 

The material may be left in place to be absorbed 
by the surrounding tissues after the wound is closed 
over it. 

Pledgets of gelatin sponge soaked in solutions of 
thrombin or penicillin or both may be used to hold 
these drugs within a wound if use of them is 
indicated. 

727 West Seventh Street. 
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Poliomyelitis.in Pregnancy 


JANE ScHaeEFER, M.D., and Epwarp B. SHaw, M.D., San Francisco 


SUMMARY 


Acute poliomyelitis occurs in all trimes- 
ters of pregnancy. At one time there were 
six women in the poliomyelitis ward at Chil- 
dren's Hospital, five of whom were either 
pregnant or recently delivered. Poliomyelitis 
is an important entity in the differential diag- 
nosis of diseases complicating pregnancy. 
Once diagnosed, treatment is directed pri- 
marily toward the symptoms of poliomyelitis, 
secondarily toward pregnancy. Effort should 
be made to maintain adequately high oxygen 
tension in the maternal blood stream to pro- 
tect the fetus. The prognosis of the disease 
when it occurs during pregnancy may be less 
predictable, but it is generally good for both 
mother and infant. Although the incidence of 
abortion is relatively high, if the pregnancy 
goes to term parturition is expected to be 
normal. The number of cases reported is not 
sufficient to establish the significance of the 
suspected selective occurrence of poliomye- 
litis in pregnancy. 


j ew geriaane women with acute anterior poliomye- 
litis complicating pregnancy have been treated 

in the communicable disease department of Chil- 
dren’s Hospital in the past several years, during a 
period when approximately 500 patients with polio- 
myelitis have been admitted. The ages of these 
pregnant women varied between 17 and 33 years, 
and the duration of gestation at the time of onset of 
poliomyelitis was between six weeks and 36 weeks. 
Determination of the length of gestation was based 
on history, physical examination, biologic assays 
and, in the cases of abortion, on the tissue expelled 
from the uterus. Diagnosis of the acute anterior 
poliomyelitis was based on history, physical exam- 
ination and on examinations of the spinal fluid. 
Spinal punctures were done routinely except in a 
few cases in which paralysis was progressing rapidly 
or when the patient was convalescent on admission. 
Seven of these women were admitted with acute 
poliomyelitis during the first trimester. Of this 
group a total of three patients aborted spontaneously 
and three carried their babies to term. The seventh 
patient, who was admitted to the hospital practically 
convalescent, had intermittent bleeding from the fifth 
month on and was delivered in the eighth month of 
Presented before the Section on Obstetrics and Gynecol- 


ogy at the 77th Annual Session of the oe Medical 
Association, San Francisco, April 11-14, 1948 


a premature infant which died. Labor was compli- 
cated by hemorrhage due to placenta previa. No fetal 
anomalies were noted. One patient with non-para- 
lytic acute poliomyelitis, whose neck stiffness was 
mild and associated with low grade fever and a 
positive spinal fluid characteristic of poliomyelitis, 
aborted in the third week of illness, which was the 
twelfth week of pregnancy. No virus was isolated 
from the fetus. Four of the patients were discharged 
with diagnoses of acute paralytic anterior poliomye- 
litis. Two carried their babies to term and delivered 
normal infants uneventfully. One patient whose 
involvement was both bulbar and spinal had no 
apparent difficulty with her pregnancy. None of these 
patients was delivered during the period of hos- 
pitalization. All the patients who aborted in the 
acute phase of poliomyelitis showed accelerated re- 
covery after the abortions occurred, but the outcome 
was good in the other three cases. Only one has 
residual palsies which are incapacitating. 

There were seven patients admitted during the 
second trimester of pregnancy and diagnosed as 
having acute anterior poliomyelitis. One of these 
was non-paralytic, four showed paralyses of spinal 
origin and two had both spinal and bulbar involve- 
ment. An unsual complication occurred in one of 
these women in the fifth week of illness, when phlebo- 
thrombosis developed in the left leg. It was treated 
by ligation of the femoral vein and removal of the 
thrombus. Five of these women had full term babies 
delivered either spontaneously or with elective low 
forceps after easy, effective and relatively short labor. 
One delivery was complicated by acute gastric dilata- 
tion during the second stage. The stomach was de- 
compressed while the patient was still in the delivery 
room and dilatation did not recur. This same 
patient also had a subinvoluted uterus six weeks 
postpartum and was treated successfuly with a short 
course of ergotrate. The sixth patient delivered 
normal twins in the eighth month. Labor was un- 
complicated and short and the deliveries were spon- 
taneous. She was dismissed from the hospital when 
the babies were two months old and was able to care 
for them after one year. 


The patient in whom poliomyelitis occurred ear- 
liest in the second trimester and in whom the involve- 
ment was extensive was transferred to our hospital, 
after termination of the pregnancy, with extensive 
paralysis of four extremities, the trunk and muscles 
of respiration. Abortion had been done in the fourth 
week of illness, while the patient was still in the 
respirator, by the insertion of an intra-uterine cath- 
eter. This caused such profuse hemorrhage that two 
transfusions of blood were necessary. Although the 
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patient progressed slowly, and without appreciable 
acceleration after the abortion, recovery was almost 
complete at the end of one year, except for residual 
effects in one arm. This group of patients as a whole 
had more paralysis, slower recovery and more nu- 
merous residual effects than did the women affected 
in the first trimester. 


Four women contracted acute poliomyelitis in the 
third trimester. One died. She had acquired acute 
paralytic poliomyelitis at the beginning of the sev- 
enth month and had extensive involvement of the 
cranial nerves, the muscles of respiration, back and 
upper extremities. The course was complicated by 
pneumonia and pyelonephritis and she died on the 
. twenty-third hospital day. A postmortem cesarean 
section was done, but the infant was stillborn. Au- 
topsy findings showed acute anterior poliomyelitis 
and pyelonephritis in the mother, but no significant 
pathologic changes were found in the baby. Of the 
other three patients admitted during the last tri- 
mester of pregnancy, two had non-paralytic acute 
poliomyelitis, recovered rapidy and delivered normal 
infants. The third was in the prodromal stage of 
poliomyelitis at the time of labor and delivery, 
neither of which was unusual. The diagnosis was 
made on the third postpartum day and was con- 
firmed by spinal fluid examination and appearance 
of typical and extensive paralysis. The baby did not 
thrive, showed equivocal neurological signs, and 
the spinal fluid cell count was nine. Improvement 
followed a transfusion with whole blood and the 
baby was discharged from the hospital well, with a 
discharge diagnosis of possible acute poliomyelitis. 


All the women had fairly characteristic prepara- 
lytic symptoms, although these were often mild. 
Influenza was a confusing differential diagnosis in 
this stage. The early symptoms in two cases led to a 
diagnosis of hyperemesis gravidarum and the early 
myalgias were attributed in several instances to the 
polyneuridites so often seen in pregnancy. Fre- 
quently, then, the first neurological signs, such as 
stiff neck and back, were not detected and the diag- 
nosis of acute poliomyelitis was delayed until typical 
paralysis developed. Ten of these women had pyuria, 
difficulty in voiding, and required catheterization 
either in the preparalytic or paralytic stage. In three 
cases bladder symptoms preceded any others. 


MANAGEMENT 


There is no specific treatment of acute poliomye- 
litis. Human pooled serum or other blood products, 
although of questionable value, were often given at 
the early stage. The infection was treated first, the 
pregnancy considered second. Kenny packs were 
started immediately and physical therapy employed 
to the extent permitted by pain and spasm. Chemo- 
therapy was used prophylactically when repeated 
catheterization was necessary and for treatment of 
urinary tract infections. Threatened or concurrent 
pneumonia was treated with penicillin. Supplemen- 
tal protein, carbohydrate, electrolytes, vitamins and 
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minerals were given orally or intravenously in quan- 
tities sufficient to care for the increased demands of 
pregnancy. Artificial interruption of pregnancy was 
not carried out in our hospital, for we believe it is 
contraindicated since the blood loss and sudden 
change in metabolism decrease the resistance of the 
patient.’ Two reports were found in the literature in 
which the authors expressed belief that early ter- 
mination was indicated for their patients, in one 
instance to relieve respiratory embarrassment which 
was increased by the presence of the near term 
infant, and in the second in a case of severe cystitis 
in which recovery was prevented by mechanical 
obstruction.'! Excessive blood loss after incomplete 
abortion was prevented by prompt curettage. Oxy- 
gen, by nasal catheter or respirator, was provided 
generously in cases of respiratory embarrassment. 
Because of the increased demands of pregnancy, and 
to insure adequately oxygenated blood for the fetus, 
this was often resorted to when there was little evi- 
dence of maternal anoxia. In one instance fetal 
well-being was considered primarily. 

Our series indicates that the acute anterior polio- 
myelitis has little effect on pregnancy and that nor- 
mal labor and normal offspring may be anticipated 
if abortion does not occur during the first trimester. 
In our 18 cases, 15 babies were delivered to 14 
women. Thirteen of the infants, nine males and four 
females, survived. One premature female expired 
and one male was stillborn. The findings in our 
small series do not further the postulation once sub- 
mitted by Aycock that all mothers who contracted 
poliomyelitis in the first trimester delivered boys, 
those who acquired it in the last trimester, girls. 
Successful outcome of the pregnancy after the first 
trimester was also the clinical experience of Klein- 
berg,’° Aycock,” Miller,!* and others, but in all 
reported series, totalling about one hundred cases, 
the incidence of abortion is relatively high, being 
about 35 per cent. In our series, it was 27.8 per cent. 

The assumption that labor will be normal is sub- 
stantiated by physiological experiments which show 
that the uterus will contract and expel the products 
of conception after the spinal cord has been divided 
and after the sympathetic nerve supply has been 
destroyed. It is concluded, therefore, that the uterus 
has its own intrinsic nerve supply which stimulates 
contractions.'':'* Clinically the labor is easy, less 
painful and shorter than in normal women of com- 
parative parity. The size and shape of the pelvis, 
the distortions produced by paralysis, the cephalo- 
pelvic relationships and the general condition of the 
woman must be evaluated just as for the normal 
patient. The indications for operative delivery are 
about the same as those for non-paralytic women. 
“Undoubtedly more cesarean sections have been per- 
formed on paralyzed women than have been war- 
ranted. The complications prior to and following 
delivery are on the percentage basis almost identical 
with those in non-paralytic women.” 

There seems to be no clinical or experimental 
evidence that the virus is transmitted to the fetus 
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in utero or through the breast milk.®: 1° Our case 
in which there was diagnosis of possible infection in 
a newborn and the few reported indicate that the 
contact is at the time of birth or after.® 


EFFECT OF PREGNANCY ON POLIOMYELITIS 


The effect of the pregnancy on the course of the 
poliomyelitis and on the extent of paralysis has not, 
on the other hand, been so clearly demonstrated. 
Some authors feel that pregnancy is a factor which 
definitely affects the severity and ultimate outcome, 
but the observers who reported the 30 cases of polio- 
myelitis in pregnant women during the 1946 epi- 
demic in Minnesota expressed the belief that preg- 
nancy does not alter the disease process.* In our 
series, those patients who aborted in the early 
months seemed to progress more favorably. Although 
the progress seemed slower in those women who 
carried their babies to term, the slowness was often 
due to the impediment of the pregnancy on muscle 
reeducation and physiotherapy. All had good out- 
come after delivery, considering their more exten- 
sive palsies. 

There seems to be an increased susceptibility of 
the pregnant woman to anterior poliomyelitis, and 
this may be related to the seemingly greater severity 
of the disease in pregnancy.'! It is now believed that 
the virus of poliomyelitis is more or less uniformly 
disseminated. ‘At least in epidemics the virus is 
more widespread than the occurrence of the disease 
would indicate and the likelihood of acquiring infec- 
tion is probably conditioned quite as much by fac- 
tors which influence whole susceptibility as by those 
which bring about exposure. The occurrence of 
. poliomyelitis following operations on the nose and 
throat suggested that mucous membrane changes 
affect susceptibility. This, together with the implica- 
tions that the upper respiratory mucosa may be the 
portal of entry, led Aycock to the premise that mu- 
cosal alterations due to estrogenic changes during 
pregnancy might account for the frequency of polio- 
myelitis during gestation.”»* He and other observers 
have investigated the estrogenic variations during 
pregnancy, in experimental animals and in women 
with poliomyelitis, in efforts to explain the special 
susceptibility, but the results have been not only 
equivocal but controversial.*? The other hormones 
of pregnancy were also investigated and Jungeblat 
and Weaver did find that chorionic gonadotropin or 
some substance involved in its formation or metabo- 
lism, in experimental animals, increased the resist- 
ance of the pregnant female in the first trimester. 
The fact that the chorionic gonadotropin increases 
tremendously in the first few weeks and levels off 
after the first trimester, and that, experimentally and 
clinically, the greatest number of cases occurred in 
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the last two trimesters would add evidence to this 
assumption.'* There was an equal number of cases 
in each of the first two trimesters in our series, but 
the severity of the disease was less in the group 
involved in the first three months. 


It is well known that pregnancy affects the devel- 
opment of other diseases either favorably or un- 
favorably, and it is our opinion that there are more 
likely to be many factors resulting from the great 
change in physiological processes during pregnancy 
which would predispose to poliomyelitis. In com- 
mon with other conditions where increased fatiga- 
bility and recovery time seem to figure in suscepti- 
bility to virus infection, so do they in pregnancy. 
Added nutritional demands, changes in mineral and 
vitamin balance, the great stress on all the organs of 
the body, especially the liver (in estrogen metabo- 
lism® as in all its functions), increased blood volume 
and dilution, decreased hemoglobin, serum proteins 
and non-protein nitrogens are only a few of the 
physiologic variations which suggest more than 
endocrine changes as factors in the increased sus- 
ceptibility to poliomyelitis during pregnancy. 

490 Post Street. 
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Austasaiie Morbidity 


Ernest H. Warnock, M.D., Los Angeles 


SUMMARY 


Anesthesia entails some risk of morbidity. 
This morbidity can be minimized by adequate 
preoperative preparation of the patient, by 
judicious selection and proper administration 
of anesthetic agents and by proper care in the 
early postoperative period. 

Properties of various anesthetic agents are 
discussed with regard to their systemic effects, 
with emphasis upon the effect on patients 
with impaired function of internal organs. 


— morbidity resulting from the adminis- 
tration of anesthetic agents is a condition which 
in the past has received too little consideration on 
the part of all concerned. One reason for this lack 
of consideration is probably that we have no means 
of determining just how much of the physiological 
change seen in postoperative patients is due to the 
operation and how much to the anesthetic procedure 
—the agent used, the method in which it is used and 
the way in which the various agents are combined 
in order to have the least deleterious effect upon the 
patient. 

From an anesthetic standpoint each patient is an 
individual and must be treated as such. It is no more 
logical for the anesthetist to confine his procedure 
to one agent than it is for the clinician to confine 
his treatment to a single drug. Too often the judg- 
ment of success or failure of an anestheiic agent is 
based solely upon the mortality experience, with the 
result that an agent may be used with total disregard 
for the morbidity which it causes. The reason for 
this is probably that mortality is a concrete entity 
which can be measured and tabulated, while mor- 
bidity is abstract. If, however, there could be a 
method of tabulating anesthetic morbidity, the re- 
sults probably would be quite surprising. 

All anesthetic agents produce physiological 
changes in the patient, the amount and duration 
being dependent upon several factors. Some of these 
factors are: concentration of the agent, duration of 
time the patient is exposed, emotional status of the 
patient, physical condition, and pre-existing disease. 
Thus, keeping the patient morbidity at a minimum 
requires in many instances a thorough study of the 
individual patient before a satisfactory choice of 
anesthetic agent or agents can be made. 

Often in reviewing the chart of a patient before 
operation we see the entry “O.K. for anesthesia.” 
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This is, to say the least, misleading. Does “O.K.” 
mean that the patient can take an anesthetic with 
impunity or does it mean that he will barely survive? 
For what type of anesthesia is he “O.K.”? To what 
plane of anesthesia can he safely be carried and for 
how long? These are facts which we should try to 
determine beforehand if we are to do justice to the 
patient. For example, a patient with a history of a 
recent coronary attack who is to have cholecystec- 
tomy might safely be given a light inhalation anes- 
thetic combined with curare for a moderate length 
of time, but what would be the effect if a high spinal 
anesthetic were used and there ensued a tremendous 
drop in blood pressure which lasted several minutes? 
The latter would certainly have some effect on mor- 
bidity to say nothing of mortality. 


PREOPERATIVE MEDICATION 


By judicious use of preoperative medication much 
can be done to reduce postoperative morbidity. Mis-. 
takes in premedication are of two types; namely, too 
little and too much. With too little the patient is not 
spared emotional trauma as he should be; with too 
much he is returned to his room in a depressed 
condition, in which he remains for several hours. 
The sooner a patient can become mentally alert and 
physically active following an anesthetic the less will 
be the anesthetic morbidity. In this regard the intra- 
venous route for preoperative medication has much 
in its favor. Many patients are brought to the operat- 
ing room vomiting as a result of sensitivity to 
opiates. If an opiate is given intravenously, slowly 
and in dilute solution, sensitivity may be noted im- 
mediately and before a sufficient amount has been 
given to distress the patient more than temporarily. 
Moreover, the effect is immediate and the admin- 
istration can be stopped when the desired effect is 
reached—an important consideration, since some 
patients require less of an opiate than do others. A 
third argument in favor of the intravenous route of 
administration is that, when given intravenously, 
most drugs, especially barbiturates, seem to be more 
rapidly eliminated. Thus the patient is alert sooner 
aiter operation although during the procedure the 
effect is as profound as though the drug were given 
extravenously. 


ANESTHETIC AGENTS 


Only those anesthetic agents which are better 
known or most commonly used will be considered 
in this presentation. According to Myerson and 
Loman, ether causes an increase in intracranial pres- 
sure as well as an increase in venous pressure as 
measured in the jugular vein.” It also causes dilata- 
tion of the cerebral vessels. Although these facts do 
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not contraindicate its use they should be borne in 
mind in those cases in which it is desirable that the 
intracranial pressure remain at a minimum. Ether 
also has the property of depressing the respiratory 
center as well as that of rendering the center less 
sensitive to normal respiratory stimuli — namely, 
CO, and stimuli from the respiratory passages.* 
Thus, once the center is severely depressed, resus- 
citation by the usual methods may be more difficult 
than if the depression were caused by some other 
agent. 

Anesthetic agents have a definite influence on 
body temperature.! This influence is usually negligi- 
ble but in young individuals under hot, humid con- 
ditions it has resulted in death. It is, therefore, a 
factor to be kept in mind in such conditions. 

Liver damage produced by the various anesthetic 
agents is largely dependent upon the glycogen con- 
tent of that organ. The chief factors which influence 
glycogen content are pre-existing liver diseases, 
nutritional disturbances which do not necessarily 
involve the liver, and anoxia. As is well known, 
chloroform is the agent most likely to produce per- 
manent liver damage. This finding has been so 
consistent that chloroform has come to be contra- 
indicated for all conditions, regardless of age, length 
of anesthesia or preoperative condition. Ether like- 
wise is capable of producing serious liver damage, 
especially in the presence of anoxia. It is thought 
that many of the violent postoperative reactions 
following the use of ether are the result of liver 
damage. With the use of chloroform, one hour of 
anesthesia reduces the glycogen content of the liver 
25 per cent while during the same interval the blood 
sugar content is increased by 200 per cent.’ Ether 
in the same period of time reduces liver glycogen 50 
per cent and causes an increase in blood sugar of 
from 100 to 200 per cent. This change may be 
partially prevented by increasing the glycogen con- 
tent of the system preoperatively.. 

The liver changes resulting from the use of the 
longer acting barbiturates are closely akin to those 
changes encountered following infectious diseases. 
These are usually transitory in nature. It is thought 
that the shorter acting barbiturates are largely ex- 
creted by the liver while those of longer duration are 
excreted through the kidneys. Although it is not 
definitely proven, the increase in the length of time 
required for some patients to recover from moderate 
barbiturate anesthesia may be due to the decrease 
in rate of elimination resulting from hepatic or renal 
impairment. 

The effects of tribromethanol (avertin) on the 
liver are usually transitory and of no significance. 

In the majority of instances the pathologic changes 
in the renal system following the use of anesthetic 
agents is transitory. However, in those cases in 
which there is pre-existing renal damage the period 
of recovery may be considerably prolonged. The 
chief physiologic change in the kidney during anes- 
thesia is an alteration of blood flow. Usually it is 
diminished and is manifested by a decrease in urine 
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output, followed by a compensatory increase. Anoxia 
and increase of adrenalin in the blood stream are 
two conditions which result in renal vasoconstriction 


“and decreased output of urine. As with other cap- 


illaries, those of the -kidney become atonic and 
undergo an increase in permeability in the presence 
of marked anoxia. With the use of agents which 
have a chloroform-like action there is an increase in 
nitrogen content of the urine. This is thought to be 
a result of toxic split products originating from 
liver necrosis. 

There is apparently a direct relationship between 
the amount of kidney change following anesthesia 
and the age of the individual. Experimentally it has 
been found that there is an increase in the lipoid 
material in the kidneys of older patients which in 
some manner enhances the deleterious effect of some 
anesthetic agents. By removing this material prior 
to anesthesia the senile kidney can be made to take 
on the characteristics of the young kidney. It was 
found experimentally that this removal can be accom- 
plished by the administration of a weak alkaline 
solution or by a solution of glucose. 

Luckhardt and Lewis found that in experimental 
animals there was no significant change in kidney 
function following use of ethylene as an anesthetic 
agent.® The samie is true of nitrous oxide. However, 
with either of these agents there is the possibility of 
anoxia which may result in either temporary or 
permanent damage. Tribromethanol (avertin) in 
the presence of even a mild nephritic condition is a 
hazardous agent. To be eliminated, avertin must be 
broken down into tribromethanol glyconurate. In 
the presence of kidney damage the excretion of this 
agent is hindered or prevented. When this occurs 
the patient fails to recover consciousness, the tem- 
perature gradually rises, convulsive seizures often 
occur and death may ensue. 

Spinal and regional agents apparently have no 
deleterious effect on the diseased kidney. They may 
be used with impunity so long as precautions are 
taken against anoxia. It must be remembered that 
the administration of oxygen may in itself be in- 
sufficient to prevent anoxia; attention must be paid 
to the oxygen-carrying capacity of the blood. Thus 
in the presence of ample oxygen the patient may 
become anoxic as a result of anemia through blood 
loss or as a result of blood stagnation following a 
severe drop in blood pressure. This often happens 
when the patient is in position for a kidney opera- 
tion, particularly when spinal anesthesia is used. 


BARBITURATES 


All barbiturates are derivatives of barbituric acid 
which in turn is a condensation of urea and malonic 
acid. Various substitutions in the basic formula 
cause changes in the properties of the resulting drug. 
To date well over eleven hundred different barbi- 
turates are possible, of which several hundred have 
been prepared. It has been found that those prepara- 
tions having a higher molecular weight are shorter 
in action, are higher in potency and are broken down 





anon O @— aD HY = 


January, 1949 


in the body, probably in the liver, by means of 
disruption of the malonyl urea ring. Those prepara- 
tions having a lower molecular weight are longer 
in action and are excreted unchanged, for the most 
part in the urine. The short acting group includes 
such drugs as ortal, amytal, nembutal, phanadorn, 
pernoston, evipal and pentothal. The longer acting 
group includes barbital, phenobarbital, ipral, neonal, 
dial and others. In individuals with kidney disease 
the action of long acting barbiturates may be pro- 
longed by faulty elimination, since the drug is elim- 
inated unchanged by the kidney. In the short acting 
group, liver damage prolongs the effect, since this 
group of drugs is broken down in the liver before 
elimination. 


Experimentally it has been shown that the normal 
recovery time following the use of long acting bar- 
biturates is increased over seven times after nephrec- 
tomy. Thus it would seem that the use of long acting 
barbiturates in the presence of renal disease is contra- 
indicated. However, short acting barbiturates may 
be used with discretion in these cases, for premedica- 
tion, short anesthesia and induction for longer anes- 
thesia, without deleterious effects. In those cases in 
which early recovery to full consciousness is desir- 
able following barbiturate anesthesia the intravenous 
use of a 10 per cent dextrose solution is helpful. By 
its use the recovery period ‘often is shortened by as 
much as 50 per cent. Intravenous benzedrine may 
also be used for this purpose. 

Other factors worthy of consideration when bar- 
biturates are to be used are the kind of operation 
and the length of time it will take. If the operation 
is long and the tissues must be greatly disturbed, 
more of the drug will be required. Consequently the 
morbidity rate will increase. Most morbidity as well 
as mortality following barbiturate anesthesia is the 
direct result of anoxia. The only sensible remedy 
for anoxia is oxygen. Various drugs have been advo- 
cated for combatting respiratory depression, and 
there are anesthetists who, although insisting that 
picrotoxin or some similar drug be at hand when 
the barbiturates are administered, give no thought 
to the immediate availability of oxygen. Because 
the respiratory depression produced by the barbitu- 
rates is central in origin, the patient in whom ob- 
struction develops apparently does not put forth the 
effort to breathe that is observed after obstruction 
from some of the other anesthetic agents. Thus it is 
essential that the respiration be observed more closely 
and that facilities be at hand for the maintenance of 
an open airway and administration of adequate 
oxygen. 

There is a general belief that, because patients 
who have been anesthetized with intravenous injec- 
tion of a barbiturate seldom vomit on emergence 
from anesthesia, this is a safe method to use in the 


presence of a full stomach. This belief is absolutely” 


unfounded. Regurgitation and aspiration of stomach 
contents, which is a possibility with any general 
anesthetic agent, is more dangerous under intra- 
venous barbiturate anesthesia because of the res- 
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piratory depression caused by the drug. It is also a 
fact that laryngeal reflexes are not depressed under 
this form of anesthesia to the same extent that they 
are under other agents. For this reason laryngeal 
spasm is likely to occur in event of irritation from 
mucus or blood. It is also likely to occur as a 
reflex phenomenon following such procedures as 
stretching of the rectal sphincter or traction on the 
viscera. To overcome laryngeal spasm under barbi- 
turate anesthesia requires that the anesthesia be 
carried to the lower planes of the third stage. This 
in many cases would be dangerous. Two other 
alternatives exist; namely, administering oxygen 
under such pressure as to force it between the spastic 
cords, or paralyzing the spastic cords by means of 
curare or some similar agent. 

Intravenous barbiturate anesthesia in the presence 
of uncontrolled diabetes is hazardous; death may 
occur suddenly after only a minimal amount of the 
drug. The exact cause of death has not been deter- 
mined in these cases. However, there has been a 
sufficient number of fatalities to cause anesthetists to 
hesitate in giving this form of anesthesia where the 
blood sugar content is above 150 mg. per 100 cc. of 
blood. In a like manner experience has taught that 
barbiturate anesthesia is to be used with caution in 
the presence of liver damage such as is found in 
chronic hepatitis or untreated, long-standing lues. 


MANAGEMENT OF PATIENTS WITH HEART DISEASE 


The management of anesthesia for patients with 
heart disease who must be operated upon is a com- 
plete subject in itself, but a few pertinent points may 
be of aid in evaluating the risk and in determining 
the anesthetic agent of choice. Although choice of 
agent is important, there are other factors which 
should receive as much or more consideration. 
Among these are the age of the patient, cardiac 
reserve as determined by the activity of the patient, 
life expectancy from a cardiac standpoint, and the 
nature of the cardiac defect. A patient who has a 
history of coronary attacks with anginal pain and 
dyspnea, or one having evidence of coronary sclero- 
sis, is a very poor anesthetic risk. In the same 
category is the patient who presents uncompensated 
congestive failure. Cardiac enlargement is signifi- 
cant in that it often denotes a condition which is 
progressive and of long standing. 

In choosing an anesthetic agent for the cardiac 
patient, attention must be given to the possibility of 
complications such as pneumonia, peritonitis, and 
others. That agent should be selected which will 
contribute least to the occurrence of such complica- 
tions. Valvular disease, tachycardia, auricular fibril- 
lation and auricular flutter as such do not substan- 
tially increase the anesthetic risk. The increase in 
risk resulting from such lesions as pulsus alternans, 
heart block and bundle branch block is directly pro- 
portional to the diminution in cardiac efficiency 
which they produce. 

Because of their extreme toxic action on cardiac 
muscle, chloroform and ethyl chloride are contra- 
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indicated as anesthetic agents. Ether, which has 
approximately one twenty-fifth the toxicity of ethyl 
chloride or chloroform, is a far safer drug to use. 
With ether the cardiac output is increased, as is the 
mean blood pressure, while with chloroform or ethyl 
chloride the opposite is true due to cardiac dilatation 
which is directly proportional to the depth of the 
anesthetic. Nitrous oxide and ethylene have no dele- 
terious effect on heart muscle, provided anoxia is 
prevented. The exact effect of cylopropane on the 
heart cannot be definitely stated. The arrhythmias 
seen with this agent are thought by many to be an 
extrinsic effect rather than a direct effect on the 
muscle itself. One objection to this drug in certain 
operations, such as thyroidectomy, is that the true 
pulse rate cannot be obtained since the rate of the 
pulse varies markedly with the depth of the anes- 
thesia. However, from a purely cardiac standpoint 
cyclopropane is considered a safe agent to use in the 
absence of cardiac irregularity. 

The cardiac patient will tolerate average doses of 
the local anesthetic drug. However, where a con- 
siderable amount of a local agent is to be used it is 
well to select one of the benzoic acid derivatives 
(procaine) in preference to one of the quinidine-like 
drugs (nupercaine). The latter in toxic doses exerts 
more of a chloroform-like action on the heart muscle. 


Discussion by Matcotm H. Hawk, M.D. 


We are indebted to Dr. Warnock for bringing again to our 
attention some of the factors which are responsible for anes- 
thetic morbidity. The conditions which represent morbidity 
are sometimes a threat to the patient’s life as well as usually 
causing him increased discomfort and increased hospital 
stay. For both of these reasons a consideration of this sub- 
ject is worth while. Dr. Warnock mentioned that this sub- 
ject has received little attention. With this I heartily agree, 
and I think it is the fault of the anesthetist. In order to make 
any advance from a study of morbidity one must have ac- 
curate records of the patient’s preoperative condition, of the 
anesthetic and operation and of the postoperative course. 
Careful evaluation of such records will show us wherein we 
may improve our methods. Maintaining such a set of records 
is a lot of work and time-consuming, and it is done only in 
teaching institutions. Such records when studied have shown, 
in addition to the factors mentioned by the speaker, that the 
skill and ability of the anesthetist is probably the outstanding 
influence in anesthetic morbidity. Therefore if we are to de- 
crease morbidity we must have an accurate evaluation of the 
patient’s condition, we must strive to improve our own abili- 
ties, and we must keep records. 

I would like to emphasize Dr. Warnock’s remarks about 
the intravenous administration of the opiates and hypnotics. 
One should administer the drug slowly until the desired 
effect has occurred, and then stop. I have been surprised 


Vol. 70, No. 1 


It is extremely important that the cardiac patient 
shall not suffer a drop in blood pressure or a bout 
of anoxia during anesthesia. As regards patients 
with coronary disease or atherosclerosis, this cannot 
be overemphasized. Likewise the cardiac patient is 
not tolerant of sudden severe changes in position 
while under anesthesia. Kraske found that in patients 
suffering from myocardial disease, acute dilatation 
of the heart was likely to occur as a result of steep 
Trendelenburg position. Others feel that this danger 
can be minimized by using a less severe position and 
by not permitting respiratory embarrassment. 
305 South Westlake Avenue. 
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how little it takes for some individuals and how much for 
others. The same dosage administered intramuscularly or 
subcutaneously might be a serious overdose or not of suff- 
cient effect. During the past war it soon became apparent 
that the intravenous route was the safest and most satisfac- 
tory way to administer morphine to the battle casualty in 
shock. Repeat subcutaneous injections were frequently given 
because there was no effect, and later when the patient came 
out of shock he developed acute morphine poisoning. 


I do not wish to take issue with the remarks about chloro- 
form, but I would like to call your attention to a series of 
articles which will soon appear from the department of 
anesthesia at the University of Wisconsin. This group ad- 
ministered chloroform to a large number of patients for a 
variety of surgical procedures with complete studies of liver 
and renal function. They found that when chloroform was 
administered by experienced individuals and with a high 
oxygen content, the morbidity was comparable to that with 
other agents. 

The management of the patient with cardiac disease is, as 
has been pointed out, a problem. The speaker briefly but 
adequately and accurately covered the salient points in evalu- 
ating such a problem. I would urge you to discuss this sub- 
ject at every opportunity with the surgeon and the internist, 
for some of them are confused as to which conditions, when 
present, make that patient a poor risk and which ones do not. 
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Metabolic Effects of Renal Insufficiency in Children 


Francis Scott SmytH, M.D., San Francisco 


SUMMARY 


Chronic kidney disease in children is fre- 
quently associated with stunting of growth 
or dwarfing. The bones in many of these pa- 
tients lose some of their essential minerals 
—calcium and phosphorus. Diets which are 
alkaline and contain high calcium, low phos- 
phorus, are of value with regard to prevent- 
ing the bone defect. Aluminum hydroxide 
by mouth may have a similar beneficial ef- 
fect. Underlying both the dwarfing and the 
faulty bone development, may be loss of 
calcium or phosphorus or interference with 
the body’s use of hormones and vitamins. 


f fong metabolic effects of nephritis may be said 
to depend largely on either excessive loss or ab- 
normal retention of metabolites. In terms of physio- 
logical function, this means failure, or excessive 
filtration by the glomerulus and/or reduced or 
excessive tubular reabsorption and diffusion. To 
this should be added. the not too clearly understood 
function by which the kidney is able to convert 
amino acids to ammonia. 

Since our information is gathered piecemeal, it 
will be best to keep in mind that the functions of 
an organ, such as the kidney, are probably more 
interdependent and correlated than appears from 
our initial observations; that time will make the 
entire pattern not so obviously a series of unrelated 
functions, and that normal metabolism is the bal- 
ance of active exchange (intake and output) of 
elements in the internal environment, or the metab- 
olic pool. 


Il. WATER 


This metabolic pool depends upon adequate 
amounts of water. All metabolic processes are 
carried out in a fluid medium. The excessive loss 
or retention of water may profoundly interfere 
with metabolism. This is particularly true of chil- 
dren, who have poor reserves or stability, and who 
are frequently seen in a condition of dehydration. 
More spectacular, of course, is the excessive reten- 
tion of water leading to edema. The circulation is 
embarrassed in both instances; one the one hand 
by concentrated viscous blood plasma, and on the 
other by accumulation of fluid in the intercellular 
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areas. The reabsorption of water by the tubules is 
influenced by the pituitary hormone. But the dis- 
tribution of water in the body depends on osmotic 
pressure relations between intra- and extracellular 
compartments. Hence, the distribution of water in 
the body depends on the relative concentrations of 
sodium and chloride in the extracellular fluid, and 
on potassium, phosphate, and protein in the intra- 
cellular spaces. Hence, too, the metabolism of 
water is closely linked with that of the electrolytes, 
particularly sodium and chloride in the extra- 
cellular fluid. In the case of sodium there is evi- 
dence of another hormonal factor, namely, the 
adrenocortical control of tubular reabsorption. 
Lack of this adrenocortical hormone causes a 
marked diuresis or loss of sodium and failure of 
tubular reabsorption. The pituitary also influences, 
to a lesser extent, sodium excretion, but lack of it 
causes excessive reabsorption of the sodium, sug- 
gesting an effect antagonistic to that of the adreno- 
cortical hormone. 

Renal dysfunction may cause loss or retention 
of water and salt. Early in renal disease one may 
find increased tubular reabsorption of water ‘and 
salt, whereas later in the disease, failure of re- 
absorption may be found. Salt may be lost in 
excess of water, or water in excess of salt. In con- 
trast with the loss of protein, which is the greater 
cause for the retention of water in nephrosis, edema 
may be found in other renal deficiences, from 
retention of electrolytes, particularly sodium. In 
children we are prone to consider congestive heart 
failure as the result, not the cause, of such edema. 

When sodium and chloride are retained and 
water lost, because of mild kidney disturbances, the 
extracellular water becomes hypertonic, and hence 
creates the threat of dehydration of the intracellular 
fluid. It should be kept in mind lest there be over- 
zealous administration of salt solution in treating 
such conditions as surgical shock and diarrhea. 


II. AciDosiIs 


The metabolic processes function within a rather 
limited range of pH. We may assume from the 
index of the serum that the optimum neutrality 
of the metabolic pool is at a pH of about 7.4. If 
the pH were to shift so that it were as acid as 
distilled water or as alkaline as tap water, we 
would be confronted with dangerous failure of cell 
function. 

The body maintains this narrow range of neu- 
trality in the metabolic pool by a series of defenses. 
The first line of defense is the buffer salts—the 
bicarbonate and diphosphate which are able to 
neutralize acids or bases, replacing them with 
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weaker, less strongly ionized acids or salts. In the 
instance of the bicarbonate the weak acid, carbonic 
acid, leads to hyperpnea and the pulmonary excre- 
tion of the excess carbonic acid. Other acids, how- 
ever, are not excreted by the lung, but by the 
kidney. 

Hence, we may well consider that the kidney 
functions as a second line of defense, after the 
bicarbonate buffer and its adjusting respiratory 
excretion. While the blood pH varies within the 
narrow limits described, the urine pH has a much 
wider range. The kidney may secrete a substance 
as acid as a pH of 5, or as alkaline as a pH of 8. 
This ability of the kidney to secrete or excrete a 
substance so much more variable than the parent 
substance, the plasma, is, in itself, remarkable. 


Until recently, it was assumed that in the selec- 
tive reabsorption of sodium, both in the case of 
sodium bicarbonate and disodium acid phosphate, 
the tubules were responsible. However, it now 
appears likely that through the action of carbonic 
anhydrase, hydrogen ion itself becomes available 
and is exchanged for the sodium ion. Another 
important factor is the manufacture of the poten- 
tial base radical, ammonia. The parent substance 
was long thought to be urea, but with recent iso- 
topic nitrogen studies, it has been shown that the 
ammonia is manufactured directly from deami- 
nated amino acids in the tubules. In any event, the 
formation of ammonia effects considerable base 
saving in the presence of potential acidosis—as 
much as 75 per cent of the acid being cleared by 
ammonia in extreme cases. Conversely, in nephritis 
involving damage to the tubules or to enzyme 
action, a very important defense against acidosis 
is lost, by the failure of ammonia production. 


Most cases of renal insufficiency are marked at 
some time by disturbed acid-base balance in the 


direction of acidosis. Retention of acid, such as 
chloride and sulfate, is, however, of small import 
compared with the loss of fixed base, that is, 
sodium, because of the failure of the base-saving 
ammonia production. 

When acidosis persists, further defenses are 
alerted. Reserves of less immediately available 
base are called in. Potassium, for example, which 
is the characteristic base electrolyte of the intra- 
cellular fluid, has a low clearance, being rapidly 
reabsorbed by the tubules. While some potassium 
may be lost with (but independently of) sodium, 
retention of potassium thus far is found only in 
extreme degrees of nephritis with extreme oliguria. 
Some studies suggest, however, that disturbances of 
cardiac conduction and muscular tone might be 
related to potassium depletion in nephritis. 

Calcium and phosphorus are more acceptably re- 
lated to the neuromuscular irritability. Cells con- 
tain both calcium and phosphorus, but phosphorus 
preponderates. Both these electrolytes are, of course, 
also distributed in the extracellular fluid and are 
approximated quantitatively from the blood. But it 


Vol. 70, No. 1 


is in bone tissue that we find the greatest reservoir 
of calcium and phosphorus. 

Since we must consider the skeleton not as a static 
“foreign body,” but’ as a dynamic organ whose 
components are undergoing exchange and reflect the 
state of balance between intake and elimination, the 
metabolism of calcium and phosphorus thus becomes 
related directly to many of the pathologic changes 
of bone. In children growth demands place an addi- 
tional strain on the metabolism of these electrolytes, 
which offers a possible explanation for the frequency 
of bone diseases in young children. 

When measured by blood chemical analysis, cal- 
cium may be from 9 to 11.5 mg. per 100 cc. Of this, 
4 to 5 mg. is bound to protein; 5 to 6.5 mg. is dif- 
fusible. Of this diffusible fraction, about 4.75 mg. is 
ionized. The glomerulus filters the ionized portion 
of the calcium and there is, apparently excellent 
tubular reabsorption. 

In the case of the reciprocal element, phosphorus, 
we find filtration by the glomerulus is subject to a 
restricted tubular reabsorption. This tubular re- 
absorption is influenced by the parathyroid gland— 
excess of parathyroid extract reducing the amount 
of phosphorus reabsorbed. Hence, we have diuresis 
of phosphorus as a regult of excess parathyroid hor- 
mone. Following the diuresis of phosphorus, there 
is a reduction of blood phosphorus, and calcium 
rises in a reciprocal relation. When the calcium 
elevation of the blood is marked, diuresis of calcium 
occurs. The net effect of parathyroid is to reverse 
the channel of excretion, which is ordinarily 70 per 
cent by bowel and 30 per cent by kidney, and to 
withdraw calcium from the bone or skeletal reservoir. 

In renal insufficiency both calcium and phos- 
phorus are reduced in the urine. Examination of the 
blood, however, shows that phosphorus is preferen- 
tially retained, while calcium is excreted in the feces. 
This is not fully understood. Possibly an inactiva- 
tion of vitamin D occurs and there is failure of 
absorption of the calcium from the bowel. 

Clinically, however, this metabolic defect would 
appear related to two conditions seen in childhood: 

1. Tetany of the newborn and, ir. some instances, 
in older children. 


2. Demineralization or rezial rickets, with possible 
parathyroid dysplasia. 

Evidence has accumulated that the renal function 
is far from perfect in the neonatal period. Convul- 
sions and neuromuscular irritability have been found 
in some instances, with elevated blood phosphorus 
and lowered blood calcium. The therapeutic re- 
sponse to acid salts, ammonium sulfate, chloride, and 
to calcium, as well as to the treatment of dehydra- 
tion, strongly suggests that this is tetany with low 
ionized calcium. 

On a similar basis, tetany may occur in nephritis 
of older patients where the retained phosphorus 
depresses the calcium. However, it must be empha- 
sized that usually a coexistent acidosis tends to favor 
an increased ionization of the calcium, counteracting 
the effect of the lowering of the total calcium. 
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It is obvious, however, that with a minor shift 
toward alkalinity, such as might occur with vomiting 
and loss of gastric hydrochloric acid, there might be 
a sudden change in the ionization of calcium, which 
could conceivably precipitate tetany. Parenthetically, 
this should make us pause when we attempt to treat 
the acidosis of nephritis of these types with alkalies, 
unless we know and follow the state of the calcium 
and phosphorus. 


Long-standing renal insufficiency in the growing 
period of childhood is often marked by retardation 
of growth—so-called renal dwarfism. Whether this 
is a starvation phenomenon because of upsets in the 
metabolic pool or internal environment, or because 
of inactivation or loss of vitamins or hormones, is 
not known. In all likelihood, the skeletal demin- 
eralization would be more marked if growth were 
not retarded. 


Presumably, however, the chronic acidosis, and 
particularly that with phosphate retention, draws 
from the skeleton in a fashion similar to that which 
we induce when we “de-lead” patients to remove the 
lead precipitated by the initial alkalinization therapy. 
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The terminology for this demineralization which 
is seen in the acidosis of chronic nephritis, is perhaps 
unnecessarily confused. Ardent advocates are found 
for the terms, renal rickets, renal dwarfism, renal 
osteodystrophy, renal osteomalacia. It has been 
pointed out that the similarity of the demineraliza- 
tion to that found in certain cases of hyperpara- 
thyroidism, is marked. Hence, we also have the 
terms, renal hyperparathyroidism, and renal ostei- 
tis fibrosa. 


The prognosis for patients with the advanced states 
of chronic nephritis is poor. So far as the demin- 
eralization of skeleton is concerned, we believe we 
have checked this process by the use of low-phos- 
phorus alkaline-ash diet combined with aluminum 
hydroxide. But it should be remembered that these 
patients‘ have a very limited function of the kidney, 
and that such other metabolic defects which relate 
to anemia are not affected by the program of treat- 
ment. In addition, the diet and aluminum hydroxide 
may have undesirable effects. 
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On Sehmerz—in der Mitte und Elsewhere 


As fine raiment may conceal the scrawniness of its wearer, error associating 
itself in the fellowship of truth may escape detection by the jaded editorial eye. 
Sharper eyes, however, may be counted upon to strip the trappings from the 
scoundrel error and expose the wry offender. 


Readers of this journal in humiliating numbers have called attention to the 
following observations which appeared in an article in the December issue: 


“Acute abdominal pain is frequently caused by painful ovulation which is 
not recognized by the surgeon or by the attending physician. . . . This condition 
is also known as intermenstrual pain or Mittelschmerz’s disease. . . . 

“This condition has been known for over a century, as Pouchet in 1847 dis- 
cussed it in a book on ovulation and conception in mammals. Sir William Priestly 
in 1782, Howard Kelly of the United States, and Mittelschmerz in Germany dis- 


cussed the condition frequently.” 


To the raillery and scoldings of our réaders, we, in our discomfiture, can 
only reply that we also have a Schmerz, but not quite in der Mitte. 


If it is accepted that to err is human, to forgive divine, CALIFORNIA MEDICINE 
takes some solace in being thus bracketed, the more so if its readers now gen- 


erously show the spark of divinity. 
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Problems in Radiological Interpretation 


J. YERUSHALMY, Ph.D., Berkeley* 


SUMMARY 


Recent comparative x-ray studies demon- 
strate: (1) Photofluorography is a relatively 
efficient tool for tuberculosis case finding. 
(2) All photofluorograms should be inter- 
preted independently by two competent in- 
terpreters. (3) The activity of a lesion cannot 
be determined from a single roentgenogram. 

There is a variation in film interpretation 
between different observers, similar to that 
noted in many other fields which have been 
subjected to valid test. This variation is now 
the source of extensive investigations, out of 
which should come considerable progress in 
all branches of medicine. 


f ere recent intensive activities in mass radiog- 
raphy present to radiologists and chest specialists 
problems in diagnosis which are different in one 


essential element from those encountered in clinical ° 


work. In the latter, medical diagnosis is derived by 
a process of integration of a number of related ob- 
servations and results of different kinds of tests 
obtained by repeated studies of the case. If a radio- 
logical examination is made in the course of such 
studies, the x-ray findings form only one link in a 
chain of pertinent evidence provided by physical 
examination and by other tests. In mass radiog- 
raphy, however, the physician is called upon to pro- 
vide at least a tentative diagnosis on the basis of 
the appearance of the x-ray alone. 

Since mass radiography is conducted among ap- 
parently healthy individuals, the persons examined 
are, on the whole, free from symptoms. In the 
majority of cases, the shadow on the x-ray film is 
the only basis for decision whether the patient is to 
be recalled for further study and how frequent and 
intensive the follow-up should be. In other words, 
mass radiography acquired certain functions of the 
primary diagnostician, which are different from 
those of a diagnostic aid to which clinical radiology 
is limited. It is doubtful whether any other branch 
of medicine is called upon to perform the functions 
of diagnosis with such limited observations. 

In performing these diagnostic functions, the radi- 
ologist and chest specialist are further handicapped 
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by the lack of experience on the probable prognosis 
of the types of lesions observed in mass radiography. 
These are more often of minimal extent and more 
fibrotic in character than those encountered in cases 
referred because of symptoms. Since mass radiog- 
raphy is a relatively new activity, not enough expe- 
rience has been accumulated on which a comprehen- 
sive policy of treatment can be based. 

In view of these limitations it is, perhaps, not 
surprising to find that diagnosis in mass radiography 
is not so definite as may be desired and that con- 
siderable variation can be demonstrated to exist in 
the interpretations of the same set of films by differ- 
ent readers and even in independent interpretations 
by the same reader. The existence of these variations 
poses a number of practical problems which can 
only be answered by intensive study of the many 
phases of diagnosis by means of x-ray. The main 
purpose of such investigations is to discover methods 
of improving and supplementing current practices 
of diagnosis in mass radiography in order to assist 
it in performing more efficiently the extraordinary 
task which has been placed upon it. 

The problems of diagnosis by means of x-ray may 
conveniently be separated into two components. The 
first relates to the ability of the interpreter to detect 
“positive” cases—that is, his ability to separate pho- 
tofluorograms into two groups, one which contains 
as nearly as possible all films with x-ray evidence of 
tuberculosis, and the other which contains all films 
which show no such evidence. The second problem 
relates to the ability of the interpreter to prognosti- 
cate from the appearance of the x-ray film shadow 
the probable severity and the course of the disease. 

Theoretically, it may be argued that once the first 
task has been performed and the persons with x-ray 
evidence of tuberculosis have been selected, radi- 
ology has completed its task and the second problem 
becomes one for the clinician. In practice, however, 
it is found that the appearance of the x-ray film, 
and especially such changes in the appearance as 
may occur with the passage of time, forms the only 
available evidence of disease on a relatively large 
proportion of the cases and must therefore be relied 
upon almost exclusively for decisions as to the 
course of treatment. 

Several attempts to study the two phases of this 
problem have been made in the last few years by a 
number of leading radiologists and chest specialists 
in the country. Recently, a group of radiologists in 
California have undertaken similar studies. Although 
no positive results have been attained to date, the 
problems, at least, have been more clearly defined. 
It may therefore be worthwhile to present a brief 
review of the methods and results of these investiga- 
tions and such tentative conclusions that may be 
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derived from them which could be of assistance in 
mass photofluorography. 


THE EFFECTIVENESS OF PHOTOFLUOROGRAPHY 
FOR TUBERCULOSIS CASE FINDING 


The problems of variation in x-ray interpretation 
came to the fore in the course of an investigation on 
the relative effectiveness, for tuberculosis case find- 
ing, of various photofluorographic and roentgeno- 
graphic methods. In this study, some 1,200 persons 
comprising the entire population of a Veterans’ Ad- 
ministration institution were x-rayed consecutively 
on four different x-ray machines, providing for each 
person a 35 mm. photofluorogram of the chest, a 4 by 
10 inch stereophotofluorogram, a roentgenogram on 
14 by 17 inch paper negative and a conventional 14 
by 17 inch celluloid film. 

The four sets of films were interpreted indepen- 
dently by five experienced radiologists and chest 
specialists, members of a special board of roentgen- 
ology appointed by the Veterans’ Administration. In 
addition, a second independent interpretation of Aw 
set of 14 by 17 inch celluloid films was obtaired 
from each of the five members of the Board. 

The original approach in that study was to com- 
pare the performance of the miniature and paper 
methods with that of the 14 by 17 inch celluloid 
films. In the course of the analysis, however, it was 
found that it was not possible to use the interpreta- 
tions of the 14 by 17 inch celluloid films as a stan- 
dard because of the great variation which exists, 
even on this method, for the different readers and 
between the independent interpretations of the same 
reader. This finding accentuates two problems. First, 
the lack of a standard makes it difficult to compare 
the effectiveness of the different photofluorographic 
methods. ‘Second, it becomes important. to investi- 
gate the implications to mass photofluorography of 


the inter-individual and intra-individual variations 


in film interpretation. 

The first problem may be formulated as follows: 
Since the interpretations of the 14 by 17-inch cellu- 
loid films are not as unique and definite as pre- 
viously supposed, it is not possible to determine who 
in the examined population is “positive” and who 
is “negative.”* Such a determination is, however, 
essential before the different photofluorographic 
methods can be compared for their effectiveness in 
tuberculosis case finding. For, if it is not known 
who, in the examined population, should be selected, 
it is not possible to test the effectiveness of a given 
method in selecting “positive” cases. This problem 
has been solved by a method of comparison which 
was not dependent on the 14 by 17 inch celluloid 
films alone. The details of the method may be found 
in previous reports of this investigation.’ ? Briefly, 
the method utilized the evidence provided by all 
four methods, through the interpretations of all five 


*The terms ‘positive’ and ‘‘negative’’ as used in this 
paper do not refer to proven cases of tuberculosis, but to 
persons whose x-rays show or do not show shadows sug- 
gestive of tuberculosis. 
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readers for defining the persons examined as “posi- 
tive” or “negative.” By this method it was possible 
to compare objectively all the methods without a 
preconception of any one of them as a standard. In 
other words, each person in the study had 20 chances 
to be called “positive” since there were five readings 
on him for each of four films. A person, therefore, 
was considered to have x-ray evidence of tubercu- 
losis if at least 11 of the 20 readings were positive 
for tuberculosis. The different methods were then 
compared according to the number of positive read- 
ings which each of them contributed on these “posi- 
tive” cases. It might be expected that the more 
efficient method would contribute more positive 
readings on these cases than one which is less effi- 
cient. It was found that the number of positive read- 
ings was nearly the same for each of the techniques. 

On the basis of this finding it was concluded that, 
strictly from the standpoint of their effectiveness in 
finding cases of tuberculosis, none of the methods, 
not even the 14 by 17 inch celluloid, is superior to 
any of the other methods. 

It is probable that the second problem, that of 
variations in film interpretation, was a contributing 
factor to this finding. In other words, the result 
may also be stated as follows: The subjective error 
in film interpretation is so large, that compared with 
it, such differences in superiority as may exist be- 
tween the different methods is small mp to be 
negligible. 

The subjective error as measured by variation in 
film interpretation was found in that study to be of 
the order of magnitude of approximately 25 per cent. 
In other words, nearly a quarter of the films which 
were called positive by one reader were called nega- 
tive by another. The degree of inconsistency of each 
reader with himself was found to be of approxi- 
mately the same order of magnitude. 


SUBJECTIVE ERRORS IN FILM INTERPRETATION 


The unexpectedly large subjective error in film 
interpretation observed in the Veterans’ Administra- 
tion study was disturbing to a number of radiolo- 
gists. Doctor W. Edward Chamberlain, who partici- 
pated in the Veterans’ Administration study, thought 
that the subject was deserving of further intensive 
study and at his initiative a board of radiology was 
appointed by the U. S. Public Health Service to 
conduct such an investigation. The members of the 
board are Dr. Chamberlain of Philadelphia, Dr. Leo 
Rigler of Minneapolis and Dr. Robert Newell of 
San Francisco. The board, at the time this presenta- 
tion was prepared, had been at this problem for 
nearly two years. It is not my intention here to 
“steal their thunder” and present to you a pre- 
mature account of their findings. I know that a 
comprehensive report of the results of that study 
will be published in full. I may, however, indicate 
in very general terms the trend of their findings. 

In the first place, in their initial trials, the magni- 
tude of the variations in calling a film “positive” or 
“negative” was found to confirm the results of the 
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Veterans’ Administration study. In fact, on a set 
of 100 films, on which are available the results of 
20 independent interpretations of ten radiologists 
and chest specialists throughout the country, similar 
findings were observed. As a curiosity it may be 
worth mentioning that at the last count of the read- 
ings on these 100 films which were selected to con- 
tain approximately 33 “positive” films, only fourteen 
were called “negative” by all the readers, and for 
fully 93 films there is at least one positive reading by 
one or more of the ten readers. 


The board concentrated its efforts on attempts to 
devise methods of film interpretation and on the 
development of nomenclature which would lead to 
greater consistency. All the accepted terms used 
in radiology of the chest were carefully tested and 
found to be unreliable to a greater or lesser degree. 
These run the entire gamut from the National Tuber- 
culosis Association classification of minimal, mod- 
erately advanced and far advanced, through attempts 
at simple description of the texture of a lesion. It 
was found that it is apparently not possible to deter- 
mine the activity of a lesion from the appearance of 
the x-ray shadow, since too many lesions which are 
called active by one reader will be called inactive by 
another. Moreover, the same reader is likely to call 
a lesion inactive when he has previously called it 
active. Similar limitations apply when a lesion is 
described as “soft,” “hard,” “exudative,” “produc- 
tive” or “fibrotic.” The same lesion may appear as 
“band-like” at one reading and as “fan-like,” “lin- 
ear” or “round” at another. It may be called “poorly 
defined” once and “well defined” another time. Sim- 
ilarly, no reasonable agreement can be obtained 
either among different readers or for a single reader 
with himself in describing a shadow as “homogen- 
eous,” “honeycombed” or “spotted.” 

In general, it may be stated, that while it may be 
possible by special effort and training to succeed in 
reducing somewhat the variation in calling a film 
“positive” or “negative,” no appreciable progress 
has yet been made in getting a group of radiologists 
to use common language in describing what is seen 
on the x-ray. 

It may not be out of place to say a few words here 
on the problem of serial films. The general impres- 
sion is that all these problems arise from the fact 
that so much is asked from the interpretation of a 
single film, but, that if a set of films taken at differ- 
ent periods were available, no such problems would 
arise. This is not entirely true. In connection with 
these activities on film interpretation, the U. S. Pub- 
lic Health Service established long-range follow-up 
studies on persons discovered through mass radi- 
ography. These studies are being run concurrently 
with the radiological investigations because it is 
realized that the acid test of such schemes that will 
be developed in film interpretation lies in their 
correlation with prognosis. It is much too soon for 
any pertinent conclusions to be drawn from these 
studies but on the question of serial films consider- 
able information is already available. 
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As soon as a set of two films on the same indi- 
viduals became available and was sent to different 
readers for interpretation as to stability, progres- 
sion, or regression, it became apparent that there is 
as much variation in the interpretation of a set of 
serial films as there is in that of a single film. Since 
then considerable experience has been accumulated 
on interpretations of sets of five or six films taken 
on the same individuals at three monthly intervals. 
It is revealing to observe several competent radiolo- 
gists and chest specialists review the same set and 
arrive at different conclusions as to the stability of 
the lesion over a period of 15 to 18 months. 

The difficulty in this case appears to result from 
technical differences in positioning, stage of respira- 
tion, film development and the like. It becomes a 
question of how much of the difference in the x-ray 
shadows the radiologist is ascribing to these tech- 
nical factors and how much he thinks is due to 
changes in the lesion. The net result is that with the 
exception of very obvious progressions or regres- 
sions, it is difficult to determine from a series of 
films whether the lesion is active or inactive. 


DISCUSSION 


In studying the implications to photofluorography 
of the inter-individual and intra-individual varia- 
tions in x-ray interpretation, it may be well to differ- 
entiate between ultimate and immediate objectives. 
Final solution to the basic problems of variation in 
x-ray diagnosis will evolve only as a result of funda- 
mental research in the underlying causes for the 
phenomenon of variation. Many different branches 
of science: physics, psychology, medical optics, se- 
mantics, and many of the medical sciences, will, no 
doubt, supply important contributions to the final 
solution. In addition, more knowledge on the ulti- 
mate course of the disease and its correlation with 
the x-ray appearance will need to be accumulated 
and integrated with the purely radiological investi- 
gations. These studies, obviously, are long-range 
and require intensive effort. 

The immediate objectives are to utilize such 
knowledge as is available in attempts to improve, 
as far as possible, present practices in radiology. It 
is not necessary to wait for the final solution for the 
development of methods of interpretation and tenta- 
tive methods of classification which will reduce the 
variation in x-ray diagnosis. In fact, considerable 
improvement in the practice of photofluorography 
can be attained by the application of certain conclu- 
sions which may be drawn from the results of these 
studies to date. 

‘ In the first place, it is important not to lose sight 
of the main result of the Veterans’ Administration 
study, which is, that for case-finding purposes it is 
just as safe to operate with the miniature methods 
as it-is with the expensive and cumbersome 14 by 17 
inch celluloid method. In view of the rather exten- 
sive activities in the field of photofluorography, this 
may sound like a superfluous assertion. Neverthe- 
less, it is reassuring to know that the methods em- 
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ployed in mass case-finding programs are as efficient 
as the best available. 

The second practical conclusion which may be 
drawn from a knowledge of the magnitude of varia- 
tions in film interpretation is that a simple method 
is available to safeguard. against much of the harm 
which may be caused by these variations. This can 
be attained by the simple procedure of having at 
least two independent interpretations of each set of 
films. If the probability of overlooking a positive 
film is approximately 1 in 4, then the probability of 
missing a positive film in two independent readings 
is 1 in 16, and that in three independent readings is 
only 1 in 64. It therefore becomes possible to obtain 
almost any degree of precision by the simple expe- 
diency of multiple reading. How many such readings 
are desirable is in the long run a matter of individual 
taste. To some persons the oversight of even one 
positive case is a matter of grave concern. Most of 
us, however, must take into consideration the prac- 
tical problems involved in multiple readings. When 
approached from this practical point of view it can 
be demonstrated that double reading is actually an 
economical procedure. This may perhaps be illus- 
trated by the following example: Suppose 10,000 
persons were examined. If the prevalence of tuber- 
culosis in this group is one per cent, there are 100 
persons in the group who should have been selected. 
A single reading of the 10,000 films will uncover 
approximately 75 of them. By means of a second 
independent interpretation of these films, 18 or 19 
of the remaining 25 will be discovered. In order to 
find 18 or 19 cases by other means, another group of 
some 2,000 individuals must be examined. It may 
be easily shown that the expense involved in the 
latter process is greater than that of a second read- 
ing of the original 10,000 films. 

It is realized that it is relatively easier in these 
times to find technicians to operate mass survey 
projects than it is to secure the services of com- 
petent physicians to interpret the films. Neverthe- 
less, it is false economy to conclude that the agency 
cannot afford the “luxury” of double reading. It is 
by no means a luxury. It is good dollars and cents 
economy. 

The third conclusion which may be drawn con- 
cerns the type and intensity of follow-up indicated 
for cases discovered in mass photofluorography 
projects. Since it is impossible to determine from 
the appearance of the x-ray shadow the activity and 
probable prognosis of the lesion, it becomes impor- 
tant to keep under frequent and continuous observa- 
tion the majority of cases discovered in these proj- 
ects. It happens too often that a patient that one 
specialist would dismiss as requiring no further 
study would have been kept under close observation, 
and even hospitalized, if.the opinion of another, 
equally competent, specialist would prevail. In fact 
it is likely that the first man would have called the 
same case active on another reading of the same 
x-ray. It follows, therefore, that at the present stage 
of knowledge, a conservative policy of keeping a 
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large proportion of these cases under observation is 
desirable. 

In addition greater efforts must be exerted to sup- 
plement the x-ray findings with other tests, particu- 
larly with bacteriological examinations. Since many 
of the patients do not raise sputum, special efforts 
must be exerted in securing samples of gastric lav- 
age in as large a proportion of the cases as is pos- 
sible. This may not be too easy, but judging from 
the experience in Denmark, the efforts will be greatly 
rewarded. For example, last year 136,000 persons 
15-35 years of age in Copenhagen were x-rayed. As 
a result of these examinations, 344 persons were 
found with positive sputum or gastric washings. 
The striking fact is that in fully’72 per cent of these 
344 persons the tubercle bacilli were isolated from 
samples of gastric lavage. In other words, in this 
country, where stomach washings are not very com- 
monly used, only about one-fourth to one-third of 
the 344 patients would have been definitely diag- 
nosed as having tuberculosis. In order to obtain 
full benefit of the case-finding programs, at least as 
much effort should be devoted to the follow-up of the 
cases as was exerted in discovering them. 

In conclusion, it may be worth emphasizing that 
the demonstration of the variation-in film interpreta- 
tion need not be considered as a negative result. A 
knowledge of the magnitude of such variations may 
be used in a very positive way in determining many 
practical problems of policy in mass radiography. 
However, intensive and concentrated study is indi- 
cated for a real attempt at determining the funda- 
mental problems of the underlying causes for these 
variations as well as of many other phases of the 
general problem of diagnosis by means of x-ray. A 
number of competent persons and groups throughout 
the country are engaged in such research and it may 
be hoped that through their efforts great progress 
will. ultimately be achieved. 
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Discussion by L. H. Gartanp, M.D. 


The problem of mass radiography has as many facets as a 
well-cut diamond. One of these, the problem of reliable 
roentgen interpretation, has been ably outlined by Dr. 
Yerushalmy. In order that some of Dr. Yerushalmy’s figures 
may. be clearly understood, I think it is important to note 
that he uses the strict statistical approach. For example, if 
one of his “testing” radiologists or chest physicians is sub- 
mitted 100 chest films for study, and these contain two “posi- 
tives,” the reader will have a score of 50 per cent inaccuracy 
if he misses one of those “positives,” even though he read all 
the 98 “negatives” correctly. This point is noted in discussion 
and not defense, since the roentgen method requires not de- 
fense but clarification and intelligent usage. Errors resulting 
from the “personal equation” exist in all fields of knowledge; 
it is only in those in which the evidence is easily measurable 
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that its magnitude can be readily demonstrated. Berkson and 
associates have shown the astonishing errors in estimation of 
simple blood-cell counts; Derryberry has exposed the incred- 
ible discrepancies in interpretation of degrees of malnutri- 
tion. The roentgenogram is only as good as the person in- 
terpreting it, and therefore subject to the not inconsiderable 
limitations of human perception. 

There are some specific points in Dr. Yerushalmy’s paper 
upon which'I would like to comment. He stresses wisely that 
mass radiography is a problem in diagnosis; the physician 
is called upon to provide at least a tentative diagnosis on the 
appearance of the roentgenogram. This is noted in order to 
correct the specious arguments that mass surveys are not a 
medical or diagnostic procedure. 

There is a tendency on the part of many persons, even 
scientists like Dr. Yerushalmy, to use the expression “x-ray 
evidence of tuberculosis.” What he really means is “x-ray 
evidence of disease.” The bacterial origin of the shadow can- 
not be determined from a single or even from serial roent- 
genograms. This point he emphasized himself when he re- 
ferred to the “great need for accurate and frequent sputum 
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studies.” Indeed, many years ago, when mass X-ray surveys 
were first being projected, I had the temerity to suggest that 
mass sputum surveys would be a more worthwhile public 
health measure, since it is the contagious case rather than 
the person with a silent shadow who is the true public health 
menace. 

The fact that the activity of a lesion could not be de- 
termined from the appearance of the x-ray shadow alone has 
been known for over 40 years. We recollect being told this 
in 1925. Nevertheless, in everyday clinical practice we do 
believe that the activity of many lesions can be more ac- 
curately estimated by serial roentgen studies than by any 
other objective method. 

Double reading of films, that is to say, separate, indepen- 
dent readings by two radiologists, greatly diminishes the pos- 
sibility of-overlooking a positive roentgenogram. This use of 
double reading in minifilm surveys is wisely stressed. The 
readers ought to use a consistent reading technique, and- 
their remuneration for the service should be such that there 
would need be no tendency to give inadequate study to 
apparently negative films. 


Not 
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Opportunities and Responsibilities of the 


General Practitioner 


STANLEY R. Truman, M.D., Oakland 


SUMMARY 


We believe in the ability of general prac- 
tice to serve the greatest number of people 
with the best medical care, most efficiently 
and most economically. We believe that the 
physician in general practice receives the ut- 
most in personal satisfaction for a job well 
done. We believe in the necessity for special- 
ists and hold in high regard and deep admira- 
tion their fund of knowledge and fine techni- 
cal skills; Who would call one branch of 
medicine more necessary than another? All 
are necessary, all must be nurtured, each com- 
manding and deserving the respect of the 
others. 


{es practice” is a term for a means of 
distributing medical care; “general practi- 
tioner” refers to the physician who is the instrument 
of dispensing that care. The American Academy of 
General Practice defines a general practitioner as a 
“physician who does not limit himself a single field 
of medicine.” In these terms a general practioner is 
a physician who cares for the various ailments and 
diseases for which he has been adequately prepared 
by training and experience, irrespective of their oc- 
currence in a specific organ, or system, or age group, 
or whether the treatment falls into a particular thera- 
peutic category. 

The idea that a general practitioner is a physician 
who does everything is an obvious absurdity. Never 
has there been a time when any man’s knowledge 
could cover the entire field of medicine. 

The field encompassed by the term “general prac- 
tice” may and should include very different sets of 
activities from physician to physician and from local- 
ity to locality. In the isolated community the lone 
physician must care for all emergencies, both medi- 
cal and surgical, and must be ready to deal with a 
wide range of other problems. He will frequently 
have both his abilities and facilities taxed to the 
limit. On the other hand, in the city the general 
practitioner will have more opportunity to permit 
his particular skills and interests to measure his field. 
He will be prepared to care for the common ailments, 
and in addition will often find that his particular 
bent has caused his practice to be heavier in some 
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particular realm such as industrial medicine, obstet- 
rics, internal medicine, or surgery. To borrow an 
analogy from the college curriculum, the general 
practitioner in the city will have a “major subject” 
plus several “minor subjects,” and will often elim- 
inate others from his curriculum. 

We are all agreed on the absolute necessity of the 
specialist in the field of medicine today. Those of 
us engaged in general practice work and live with 
specialists in all branches of medicine in the most 
cooperative and friendly professional and personal 
relationships. We are also in agreement, on the basis 
of experience as well as the conclusion from several 
surveys, that about 80 to 85 per cent of ailments can 
be treated more economically in both time and 
money—and as effective medically—by well-trained 
general practitioners with well-equipped offices and 
adequate, readily available hospital facilities than by 
any other system. | 

Those of us in general practice frequently are 
approached by patients who are tired of the neces- 
sity of “five doctors to take care of our family.” I 
recently reviewed the records of 100 patients to find 
how many separate physicians they would have had 
to consult if they had gone to specialists on their first 
visit for diagnosis and treatment of all their ail- 
ments. I found the average to be 3.7 doctors per 
patient. As I refer patients to specialists in about 
one case in four, that leaves an average of at least 
three doctors. It would be valueless to attempt to 
analyze this small number any more thoroughly, but 
it is sufficient to point out that from the point of view 
of the patient, treatment by specialization causes a 
marked increase in the time and money involved. 
The time it takes to go to three physicians, plus the 
time waiting to see three physicians, plus the time to 
see three physicians, plus the cost of supporting three 
physicians instead of one, will be just about three 
times as long and three times as expensive as seeing 
one physician. And this increase in time and money 
involved will show little difference whether the three 
physicians have offices under one roof or are sev- 
eral blocks apart. 

As our national economy approaches a more strin- 
gent phase this economic desirability of the general 
practitioner will become steadily more apparent. It 
would appear that the man in, or contemplating 
entering, general practice is in a most enviable posi- 
tion. In spite of this rather obvious condition the 
medical trend has been moving steadily in the oppo- 
site direction; fewer and fewer general practitioners, 
and more and more specialists, are being trained. 
We have now reached the state where one feels a 
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touch of sympathy for the young man about to try 
to set himself up in the practice of a specialty. In 
many communities the ratio of specialists to general 
practitioners has become so great as to present a 
problem. 


Certainly the general practitioner is not solely 
responsible for the quality, abundance, cost, and 
distribution of medical care, but if general practice 
is economically and medically the most desirable 
means of dispensing the bulk of medical care—and 
it is—then the general practitioner must assume a 
proportionate share of the responsibility for the 
maintenance, perpetuation and further development 
of general practice. The problem is how to deliver 
the highest quality of general practice in the amount 
needed. 

For a long time the medical schools have been 
encouraging specialization and discouraging general 
practice. Usually this has been entirely uninten- 
tional. It is rather obvious that, for the purposes of 
efficient organization, the medical school would be 
departmentalized. We agree with the necessity for 
this. Furthermore we want teachers who are authori- 
ties in the fields in which they lecture and instruct, 
and it is logical that a man who has become an 
authority in a field would in many instances limit his 
interest, work and teaching to that field. With this 
we have no quarrel. Then the youth, surrounded by 
this departmentalization, inspired by his teachers, 
wishing to attain for himself a degree of their pres- 
tige and being unacquainted with any other system, 
is readily influenced to follow suit. We challenge the 
desirability of this. In order to balance the over- 
emphasis on the desirability of specialization several 
medical schools have introduced seminars and lec- 
tures aimed at orienting the student in the selection 
of his field of practice. It is hoped that more schools 
will rapidly introduce this plan, and that the pro- 
gram will be expanded so that all schools have not 
only the facilities for introducing students to the 
various available fields of medicine, but also the 
means (such as aptitude and interest tests) to assist 
the student in selecting the field in which he would 
be most valuable and capable. 


The second major cause for the drift away from 
general practice has been the tendency to curtail the 
hospital privileges of the general practitioner in 
some of the urban areas. This has ostensibly been 
done in an attempt to raise hospital standards, and 
to this purpose those of us engaged in general prac- 
tice give our wholehearted support. Fortunately 
very few physicians ever undertake the care and 
treatment of illness beyond their ability, but the few 
who do will have to have curtailment imposed upon 
them. However, when access to hospital facilities is 
regulated not on the basis of ability, training, or 
experience, but on the basis of what medical society 
one belongs to, or whether or not one labels himself 
a specialist, then ulterior motives are suspected. To 
assume that only general practitioners attempt treat- 
ment beyond their abilities is false. Even two years 
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after Dragstedt’s report of vagotomy for ulcer, does 
the fact that a surgeon is a board member make him 
capable of doing a thorough vagotomy? Or does 
certification keep a man within the field of his train- 
ing when the financial pinch comes? We recognize 
that fulfillment of board requirements is an indica- 
tion of a physician’s having had a specified amount 
of training; but ten years after, if he fails to keep 
up, he will be just as great a menace to hospital 
standards as will a general practitioner who has 
failed to keep up for ten years. 


As to raising staff standards I believe the expe- 
rience of one of our hospitals would be typical of 
what might be expected in hospitals throughout the 
country if no general curtailments were undertaken 
but limitations were applied entirely on individual 
merit. In this experience it was found that, on the 
basis of numbers alone, more general practitioners 
than specialists required limitations. On a percent- 
age basis, however, it was found that a higher per- 
centage of certified board members required curtail- 
ment. Since the great majority of general practition- 
ers whole-heartedly support every attempt to raise 
the standards of hospital practice, if it becomes 
necessary to limit the use of the hospital’s facilities 
because a few physicians overstep their abilities, the 
regulations applied should be based on training, 
experience, skill, and moral character. We know 
that these principles will prevail in the long run, and 
when and where they, are applied the well-trained 
general practitioner of high moral character will 
have no difficulty in obtaining his share of hospital 
facilities. 


I would like to quote part of a resolution adopted 
by the House of Delegates of the American Medical 
Association. (San Francisco 1946.) “The criterion 
of whether a physician may be a member of a hos- 
pital staff shall not be dependent on certification by 
the various specialty boards or membership in spe- 
cial societies.” The leaders of American medicine 
in and through the A.M.A., as well as other organiza- 
tions, are vigorously attacking this problem to the 
great satisfaction of the general practitioner. 


The third major factor causing the trend away 
from general practice is the matter of prestige. The 
economic rewards from the practice of medicine are 
not alone sufficient to cause young men to persist in 
the long period of training, the postponement of 
normal family relations, and the maintenance of the 
vigorous professional and intellectual career. This 
intangible thing causing a man to undertake the 
medical career relates to his pride and has been 
termed prestige or esteem. The general practitioner 
is not lacking in this, and probably among his pa- 
tients has more real solid appreciation and admira- 
tion than physicians in any other group in the medi- 
cal field. However, before a man enters medicine he 
is more influenced by the glamour side of prestige, 
the side that is likely to be presented by the novelist, 
the press and radio. For the past couple of decades a 
somewhat distorted view of medical practice has 





January, 1949 


been presented; too often the general practitioner 
has been “Old Doc,” loved and capable but not 
glamorous, whereas the specialist has been sur- 
rounded with glamour, fancy equipment, luxurious 
suites, and great life-saving discoveries. The pro- 
spective doctor often is heavily influenced by such 
views. Fortunately these popular trends have their 
day and pass on. Certainly in most communities a 
doctor is judged by the laity and profession alike on 
his works, and on this basis the capable conscien- 
tious general practitioner is admired and honored. 
In the final analysis prestige comes as the reward for 
work well done. General practice does not, need not, 
and must not signify an inferior quality of medical 
care. To those of us who have elected to become and 
remain general practitioners, general practice means 
a different field of medicine, not a different quality 
of medicine. 

Several other factors have been mentioned from 
time to time as exerting inducements to specialize— 
such things as greater income, shorter hours, and 
the popularity of group practice. I should like to 
speak a word about each of these. Analysis of the 
available statistics regarding medical incomes indi- 
cates that the general practitioner is in a somewhat 
middle position. These statistics do not show what 
becomes apparent on talking to men from different 
sections of the country: First, that year in and year 
out the income from general practice and specialties 
in the same community will be the same; second, 
that the general practitioner’s income is more stable 
and secure than the specialist’s, come inflation, de- 
pression, discoveries or new modes of practice. The 
matter of shorter hours for the specialist is again a 
matter of habits of practice and personal arrange- 
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ments rather than a factor inherent in specialties or 
general practice. Certainly in urban areas, with 
telephone exchanges and capable colleagues with 
whom one can exchange time off, all physicians may 
decide when and how long they will work. Group 
practice is in vogue. The idea that these groups 
must be groups of specialists is an error. Except for 
rare examples the most permanent and satisfactory 
groups have been those composed of men doing 
essentially the same kind of work—similar special- 
ties, industrial practice, or general practice. It would 
seem that the ideal group would be a group of gen- 
eral practitioners, giving each the maximum amount 
of freedom yet allowing patients the opportunity of 
having a member of the group as “their” doctor, and 
the fullest choice of specialist as the requirement 
arose. 


Opportunity is balanced by responsibility. Those 
of us in or entering general practice have an oppor- 
tunity and a challenge. We are joining with those 
leaders of American medicine who realize the great 
value of general practice and are doing much to 
perpetuate its values. We shall work as individuals 
and in groups. Until recently the general practi- 
tioner has not had an organization to which he could 
belong as a general practitioner, in and through 
which he could express himself, and which would 
encourage and assist him. Now the American Acad- 
emy of General Practice is filling that need. Leading 
general practitioners throughout the country have 
joined with tremendous enthusiasm, attesting both 
their faith in general practice and their belief in the 
highest standards for general practitioners present 
and future. 

1904 Franklin Street. — 


“Noe” 
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| Why Some Adults Do Not Drink Milk 


Ray M. Moose, M.D., San Bernardino 


SUMMARY 


About three-fourths of all adult patients 
not drinking milk either do not like it (48 
per cent), think it disagrees with them (13 
per cent), or have no reason for not drinking 
it (16 per cent). However, most of the patients 
in all groups began to drink milk when given 
suitable information on its importance in 
diet. 


HE dietary histories of 1,057 consecutive eye, 

ear, nose and throat patients were studied for 
the purpose of listing the reasons given for not drink- 
ing milk regularly. It seemed important to study 
these histories and make this report because of the 
value of milk in the diet, and the possible advantage 
to the physician in knowing beforehand why so 
many adult patients do not drink it. Furthermore, 
it was felt the findings might suggest points for 
emphasis in nutrition education. 

In 1935 Egbert! investigated the household use of 
milk in Philadelphia, and published reasons given by 
adults for and against drinking milk. He wrote: 
“Eighteen per cent of the reasons given by adults for 
drinking milk had to do with its health value, and 
5 per cent because of doctor’s orders, but 75 per 
cent of the reasons related to liking it. On the other 
hand, of the reasons given by adults for not drink- 
ing milk, 49 per cent were because of a dislike for it, 
33 per cent because it cost too much, and 9 per cent 
because it was thought to be fattening.” More re- 
cently Rice* has written for the lay public a discussion 
of the objections to milk. He dealt with psychologi- 
cal objections, the distaste for milk, and the symp- 
toms of bloating, constipation and biliousness com- 
plained of by some people. He gave no statistics on 
the prevalence of these objections. 

My records studied were those of adult office pa- 
tients seen during the past two years. It was found 
that 599 of the 1,057 patients were drinking seven or 
more glasses of milk per week, whereas 120 took four 
to six glasses per week and 330 none to three glasses 
per week. Four hundreds patients in these last two 
groups gave their reasons for not drinking milk, and 
these are listed in Table 1. 


MISCELLANEOUS OBSERVATIONS AND COMMENT 


Among those 194 patients who were not drinking 
milk because of a dislike for it were 102 (52 per 
cent) who had only mild objections to it, saying “I 
don’t care for it.” Many of these promptly became 
milk drinkers when its importance as a food was 
explained. Others commenced using more milk in 
cooking. Among the 64 patients who were classed 
as non-milk drinkers because of indifference were 27 
who frankly stated there was “no reason” for their 
neglect of milk. 


TABLE 1.—Reasons Given *. ’ Patients for not Drinking 
ill 


Reasons Given No. of Patients Per Cent 


A dislike for milk 
Indifference 
“Disagrees” 

Drink. tea or coffee 
Other hot beverages 
Causes mucus 
NN os id serra 
Constipating 
Doctor’s orders 
Allergic 

Can’t get it 
Miscellaneous 


No NNN & wo eC 


nu 


The most commonly expected objections to milk 
drinking—that it is fattening, constipating or causes 
mucus—occur relatively infrequently. Although in 
a previously reported series it was disclosed that 25 
per cent of the patients felt that milk produced post- 
nasal mucus, and the author’s observations were that 
it does not,” it is consoling to learn that only 3.5 per 
cent avoid milk because of that notion. 

When a patient says that milk “disagrees” with 
him he may state further that it bloats, makes gas, or 
nauseates, or causes indigestion, colitis, liver trouble 
or gallstones. Actually he may be allergic to milk. 
However, after a trial it is often found. that milk is 
well tolerated. 

575 Fifth Street. 
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A Comparison of Certain Actions of Demerol 
and Methadone* 


M. L. Tarnter, M.D., and O. H. BucHanan, Ph.D., Rensselaer, New York 


SUMMARY 


Demerol and methadone have advantages 
over morphine. Demerol requires a higher 
dosage than methadone, but produces less 
respiratory depression. Therefore, it can be 
used more freely in cases where respiratory 
depression is contraindicated. Demerol does 
not depress the cough reflex, and methadone 
is preferred for this purpose. Both drugs 
have a sufficient tendency to produce addic- 
tion that the usual narcotic restrictions 
should be observed. 


N THE ceaseless effort to improve drugs to control 

pain, no substantial advances were made for about 
40 years following the introduction of Pyramidon in 
1896 by Knorr and Stolz,*® and aspirin in 1899 by 
Wohlgemuth™ and Dreser.’® Finally in 1939, Eisleb 
and Schaumann'*: © broke open new territory by 
discovering that phenylpiperidine esters had sufh- 
ciently high analgesic power to be practical thera- 
peutic agents. The most generally used of these is the 
compound Demerol‘ (meperidine or isonipecaine), 
which chemically may be described as ethyl 1-meth- 
yl-4-phenylpiperidine-4-carboxylate. It is used as the 
hydrochloride salt in the form of solutions, tablets 
and elixirs. The structural formula of Demerol is 
depicted in Figure 1. Introduction of this drug was 
immediately followed by its widespread use, since 
the new compound controls pain and smooth muscle 
spasm in a highly efficacious manner without having 
some of the disadvantages associated with morphine. 

The demonstration that synthetic chemistry could 
produce a compound equal in therapeutic value to 
the opiates stirred investigators to renewed efforts. 
These have resulted in the synthesis of many com- 
pounds of great scientific interest.4°: 7° One, which 
only recently has been made available clinically as 
the racemic hydrochloride, is known by the com- 
mon name methadone.’® Its formula is shown in 
Figure 1, together with those of other related potent 
compounds which are still in the laboratory and 
early clinical stages of development. 

*A preliminary report of these studies was presented 


before the Puerto Rico Medical Association, Santurce, P. R., 
December, 1947.8 

*Winthrop-Stearns, Inc., trade-marked name for com- 
pound known also as meperidine or isonipecaine. 

Presented before the section on Anesthesiology at the 
77th Annual Session of the California Medical Association, 
San Francisco, April 11-14, 1948. 

Frem the Sterling-Winthrop Research Institute, Rens- 
selaer, New York. 


Because Demerol and methadone have some fea- 
tures in common, but also certain important differ- 
ences which affect their therapeutic applications, it 
was thought worthwhile to compare here a few as- 
pects of their pharmacology and therapeutics to 
bring about a more accurate appraisal of their rela- 
tive values and to aid in their proper clinical 
utilization. 


ANALGESIC POWER 


The analgesic power of these compounds may be 
studied by many procedures against a wide variety 
of painful stimuli. In a method being used in our 
laboratory,°* heat from a bright light is thrown on 
the shaved skin of rats. This is of such intensity 
that the pain causes a reflex twitch of the skin in an 
average of approximately 3.5 seconds. Stimuli last- 
ing as long as 15 seconds may be used, but longer 
than this causes damage to the skin. By mathe- 
matical analysis of the data on many hundred obser- 
vations it was demonstrated that a prolongation of 
the average twitch time to 4.0 seconds would have 
more than a 40 to 1 chance of being the result of a 
true increase in the pain threshold. When the heat 
was applied for periods longer than the 4 seconds 
the responses became less regular. Therefore, in our 
procedure, a 4 second stimulus is applied to the skin 
of a group of rats and the proportion responding 
with a twitch is recorded. The measurements are 
made exactly 30 minutes: after the subcutaneous 
injection of graded series of doses of the drug under 
study, or after other time intervals when duration of 
effect is being studied. 

In Figure 2 are summarized graphically the re- 
sponses to Demerol and methadone in comparison 
with morphine. The figure shows the percentage of 
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Figure 1.—Structural formulae and synonymous names 
of some of the new synthetic analgesics. 
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animals which did not respond to the heat stimulus 
after they had been given various doses of the three 
analgesics. The subcutaneous dose which is required 
to prevent the response to this pain stimulus in one- 
half the rats was 0.48 mg. of methadone, 1.65 mg. 
of morphine, and 7.4 mg. of Demerol per kilogram 
of body weight. This gave methadone a potency 3.4 
times that of morphine and 15 times that of Demerol, 
according to this test. 

However, other workers, using different criteria 
and different methods, found morphine to be a more 
potent analgesic than it was found to be in these 
studies. This resulted in somewhat lower potency 
ratios for methadone and Demerol when compared 
with morphine. Thus Bliss and Sevringhaus* ana- 
lyzed the results of a collaborative study in which 
several laboratories participated and found that the 
average results of all collaborators indicate that 
methadone is about 30 per cent more potent than 
morphine in animals. There was no general agree- 
ment as to the relative potency of Demerol, the vari- 
ous values ranging from 5 to 45 per cent of the 
potency of morphine. 

A comparison of the potency of morphine, codeine 
and Demerol in human subjects was carried out in 
this laboratory, but not previously published, by 
Barlow. In 16 experiments he measured the changes 
in pain threshold to a heat stimulus after giving 
intramuscularly 17 mg. of morphine, 22 mg. of 
codeine and 50 to 125 mg. of Demerol. His average 
results are charted in Figure 3. In the doses used, 
Demerol appeared to be a more potent analgesic 
than codeine. It did not cause quite so great an 


PERCENTAGE OF RATS NOT RESPONDING TO A 
4-SECOND HEAT STIMULUS 30 MINUTES AFTER 
INJECTION OF ANALGESIC DRUG 
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Figure 2.—Comparison of the analgesic power of Dem- 
erol, methadone and morphine, as tested by the proportion 
of rats responding to a 4-second heat stimulus to the skin 
30 minutes after subcutaneous injection of graded doses of 
the three analgesics. 


Vol. 70, No. I 


increase in the pain threshold as morphine, but 
tended to be more persistent in action. 

Other values on relative analgesic power have been 
reported by a number of groups of investigators. 
Some of the more important of these are summar- 
ized in Table 1. There is general agreement that 
morphine is effective in about one-tenth the dose 
required for Demerol and that methadone is more 
powerful than either. 


OTHER PHARMACODYNAMIC PROPERTIES 


The acute toxicity of these three analgesic drugs 
has been determined by a number of workers in 
several species of animals and by various routes of 
administration. A portion of these toxicity findings 
has been summarized in Table 2. Comparison is not 
possible for all routes of administration in all species 
because of the incompleteness of the data. However, 
in the data on intravenous injections in mice, which 
are most complete, Demerol has an average LD5o of 
48.4 mg. in comparison with 15.8 mg. for metha- 
done and 171 mg. per kilogram for morphine. Dem- 
erol by this test appears to be 3.5 and methadone 
10.8 times as toxic as morphine. 
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Figure 3.—Comparison of analgesic power of morphine, 
Demerol, and codeine in human subjects when tested by 
the pain threshold of the skin to heat stimuli. The curves 
are the averages of 16 experiments, 
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TaBLe 1.—Comparison of the Analgesic Power of Demerol, Methadone and Morphine as Reported by Various Investigators 
(The numbers in parentheses give the reference for each group of results) 


Activity Ratio 
in Terms 

of Morphine 

Compound (69) 

Morphine 1.0 Ss 

Demerol 0.05-0.07 8 

Methadone 2.2 1 


Ratio of 
Activity 
(62) 


*Data from Figure 3. 


Rats, mg./kg. 
(53) 
1.65 
7.4 
0.48 


Threshold Doses 


og 
mg./kg. 


Man, mg. 


(29) (37) 
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There are very marked species variations in acute 
toxicity data. As an example, the lethal intravenous 
dose of morphine per kilogram of body weight for a 
mouse. is so large that the dose for a one kilogram 
mouse would be very likely also to kill an 80 kilo- 
gram man. Therefore, the importance of these fig- 
ures should not be overemphasized, particularly by 
trying to apply them rigidly to anticipated clinical 
toxicity. 

A serious drawback with morphine is that it de- 
presses respiration to an important degree. This is 
the feature of morphine action which most often 
limits the dose that can be administered with safety. 
In experimental animals methadone (and Demerol 
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to a much lesser degree) can be demonstrated to 
depress both the circulation and the respiration. 
However, very large doses are required, much be- 
yond those needed clinically. This depression is 
characterized by tachyphylaxis; that is, a marked 
effect is seen from the first dose, but progressively 
smaller changes are produced as the drug admin- 
istration is repeated. 

In Figure 4 are depicted the results in two experi- 
ments conducted by Luduena, in such a way as to 
illustrate these depressant effects at their maxi- 
mum.*? The experimental animals were dogs anes- 
thetized to deep surgical anesthesia with pentothal 
and barbital intravenously. In the upper pair of 


TaBLe 2.—Acute Toxicity of Analgesic Drugs in Mg. per Kilogram 
(The numbers in parentheses refer to the authors in the references) 


Mice 
Intraperi- 
toneal 





Subcu- 
taneous 
150(18) 
152 (32) 


Intra- 
venous 


Oral 


221 (25) 
356 (32) 


Demerol 


60 (69) 
12.5 (69) 
13 (32) 
17.3 (62) 
20.6 (62) 


.. 171(32) 400-500 
(65) 


Methadone 44(32) 


29(41) 


Morphine ... 
Sulfate. 


aa 


Intra- Intraperi- 
venous 





Rats 
Subcu- 
taneous 


Rabbits 


Oral 
700 (18) 


Intra- 
muscular 


Intra- 
venous 
20(25) 

30(18) 


Oral 


toneal 


93 (25) 


95(26) 7.6(32) 


200-600 905(26) 


(49) 
572 (26) 


190-661 800-1000 
(49) (49) 


Figure 4.—Comparison of the respiratory and circulatory effects of Demerol and methadone in anesthetized dogs 


upon intramuscular injection. 
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tracings (Figure 4) Demerol given intramuscularly, 
20 mg. per kilogram of body weight, caused a de- 
crease in the blood pressure from 120 mm. of mer- 
cury to 50 mm. This was accompanied by only 
moderate slowing of the pulse, and hence was not a 
vagus effect. At the same time respirations decreased 
from 28 to 18 per minute and the amplitude was 
approximately halved. Recovery from these Demerol 
effects began in 20 minutes and was gradual but 
complete. Three and one-half hours after the Dem- 
erol, methadone in.one-tenth the dose (2 mg. per 
kilogram) was given to the same dog. Respiration 
dropped in volume to less than one-third the previous 
amplitude, and the rate fell from 22 to 13 per min- 
ute. At the same time the blood pressure dropped 
to near shock level and showed no tendency to 
recover for well over an hour after the time of in- 
jection. This experiment illustrates that methadone 
is more depressant than Demerol, especially on res- 
piration, even when given in only one-tenth the dose. 


The lower series of the tracings in Figure 4 shows 
the salient responses of a second dog under similar 
anesthesia. Here the order was reversed so that 
methadone was given before Demerol, but again in 
only one-tenth the dose. The record clearly shows 
how both doses of methadone markedly reduced the 
amplitude and rate of respiration, whereas Demerol 
had substantially no effect on this function. 

This comparative freedom of Demerol from res- 
piratory depressant actions is important in that it 
allows large enough doses to be used to control pain 
under conditions such as those in obstetrics and 
surgical operations in which it is important that 
respiration not be depressed. 

In studies on human subjects, Isbell and the group 
at Lexington have found that single doses of metha- 
done administered to former morphine addicts cause 
significant decreases in the respiratory rate, pulse 
rate, rectal temperature and systolic blood pressure. 
Doses of 10 to 30 mg. of methadone subcutaneously 
had no significant effect on the electrocardiograms, 
and 60 to 75 mg. in divided doses had no significant 
effect on the blood sugar levels. Doses of 30 to 75 
mg. always produced sedation in former morphine 
addicts and the electroencephalographic pattern was 
sometimes shifted to the slow side. Thirty milligrams 
of methadone subcutaneously regularly produced eu- 
phoria in these former morphine addicts, while 10 
to 30 mg. given intravenously induced intense eu- 
phoria. Isbell concluded that serious toxic reactions 
should not occur with dosages used in clinical prac- 
tice, but that the side effects might be expected to be 
similar to those produced by morphine. Denton and 
her co-workers at Harvard'* reported that metha- 
done and Demerol had similar and equal side effects 
when given subcutaneously to normal young men 
at a dosage ratio of 10 mg. of methadone to 15 mg. 
of morphine per 150 pounds (68 kilograms) of body 
weight. Both drugs produced a statistically signifi- 
cant depression of the respiratory rate and a slowing 
of the pulse rate. No significant changes were ob- 
served in the blood pressure. 
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Knowledge of other pharmacodynamic properties 
of methadone is growing rapidly. Karr*? has found 
that methadone has a more pronounced inhibition of 
intestinal motility than Demerol, and Uchiyama, 
Kirchhof and David*+ report that methadone and 
Demerol have approximately equal spasmolytic activ- 
ity on isolated strips of rabbit intestine. The two 
drugs had equal spasmolytic action on the contracted 
rat uterus, but Demerol appeared to be slightly more 
potent in rabbit uteri tests. Everett?° has recently 
reported that methadone is a much more potent local 
anesthetic than Demerol when tested by the rabbit 
cornea and human intradermal wheal tests. How- 
ever, the irritant properties of both drugs preclude 
their practical use as local anesthetics. Other recent 
reports on methadone include Elliott’s studies on 
the respiration of rat brain and liver and kidney 
slices,” 19 Abreu’s work on cerebral blood flow and 
oxygen uptake in human subjects, Bernheim’s report 
on brain cholinesterase,!® Wikler’s study on the nerv- 
ous system of cats and dogs,’? the work of James 
and Page on the respiration of human placenta,*° 
and the studies of Shideman,®* Leimdorfer,®! and 
Buell and co-workers." 


Apparently’ both methadone and Demerol are 
metabolized to a.large extent in the human body. 
Scott and Chen® found that 20 to 35 per cent of a 
5 to 7.5 mg. oral dose of methadone is excreted 
within 24 hours. Cronheim and Ware’* have recently 
reported that after the subcutaneous injection of 10 
mg. of methadone only 6 to 13 per cent is excreted 
in about two days. There was no evidence that a con- 
jugated form of methadone is excreted in the urine. 
These values for methadone agree fairly closely with 
those reported for Demerol by Lehman and Aitken,*° 
who found that only 5 to 20 per cent of the orally 
or subcutaneously administered Demerol is excreted 
in the urine in 24 hours. The disposition of the 
remaining 70 to 80 per cent of both methadone and 
Demerol is still unknown. 


CLINICAL COMPARISON 


It is very difficult to get a satisfactory comparison 
of Demerol and methadone in various therapeutic 
uses, because the literature on methadone is not yet 
extensive, and adequate reports of a direct com- 
parison of the two drugs under controlled conditions 
are just beginning to be published. Many authors 
have reported their clinical impressions of the value 
of Demerol* and methadone} by enumerating the 
cases where they gave complete relief, partial relief 
or were ineffective and unsatisfactory. Those figures 
which lent themselves to such tabulation have been 
gathered together in Table 3. These comprise, espe- 
cially for Demerol, only a small part of the total 
number of patients reported, since the responses in 
many series were not classified so as to permit a - 
summary in this form. 


*References: 4, 5, 6, 9, 12, 21, 23, 27, 28, 31, 33, 55, 58, 
59, 61, 68. 


+References: 7, 8, 10, 24, 39, 43, 47, 54, 57, 63, 66, 67, 68, 70. 
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TaBLE 3.—Statistics on Clinical Effectiveness of Demerol and Methadone Summarized from Published and Unpublished 
Reports 


Demerol 

Total No. Complete 
Condition Cases Relief 
Surgical operation 20 
Preoperative 126 
Postoperative 903 
Orthopedics 7 10 
Arthritis, etc. .................. 224 
Fever therapy 
Poliomyelitis 
Neurology 
Headache 
Cardiovascular pain ...... 
Pleurisy 
Gastrointestinal colic, 


etc. 
Gallbladder colic 
Renal colic 
Malignancy 
Obstetrics 
Cough 
Miscellaneous 
conditions 
Total cases 
Total. in percentage 


Partial 
Relief 





12.2 


The dominant indication for the use of both these 
drugs is pain, but there are differences dependent on 
the causation of the pain. Demerol is likely to be 
more useful in any painful condition induced by 
spasm of a smooth muscle organ. Thus, in colic of 
the gastro-intestinal or genito-urinary tracts Demerol 
will bring relief not only by deadening the percep- 
tion of pain impulses but also by decreasing the 
spasms of smooth muscle in which they originate.”°t 
On the other hand, methadone is just as effective in 
those pains associated with trauma, surgical opera- 
tions, and malignancies. 


For preoperative use methadone is not recom- 
mended. It will minimize pain associated with opera- 
tions, but it has inadequate sedative effect,®* so that 
it must be combined with barbiturates, avertin or 
scopolamine, if the patient is to be spared unneces- 
sary apprehension and psychic trauma. In contrast, 
Demerol has enough sedative action that the impor- 
tance of these supplementary drugs is diminished to 
the point where they are not usually needed. 

Postoperatively Demerol appears to be somewhat 
superior to methadone; the tabulated data of Table 
3 show that Demerol was completely satisfactory in 
84 per cent of the postoperative cases as compared 
. with only 70 per cent for methadone. Probably the 
weak sedative action led to less than complete satis- 
faction with methadone in a percentage of the pa- 
tients after operations. 


In obstetrics Demerol holds a decisive margin. 
Thus pain was completely controlled by Demerol in 
62 per cent of the cases summarized, with only 22 
per cent of unsatisfactory cases. In contrast metha- 
done was completely effective in only 44 per cent of 
the cases, and failed in 32 per cent. The relatively 


tGaensler et al.” have recently reported that Demerol is 
spasmogenic in its action on the sphincter of Oddi, com- 
parable in degree between that caused by codeine and 
morphine. 


Methadone 
Total No. Complete Partial 
Cases Relief Relief Ineffective 
126 13 
57 15 
426 92 


Ineffective 


398 
22.0 


284 


14.9 15.7 


poor performance of methadone in obstetrics may be 
ascribable either to its respiratory depression, which 
limited the doses tolerated by both mother and 
child, to its lack of sedative power, or to inadequate 
spasmolytic action. It is interesting to note that 
Demerol facilitates dilatation of the cervix in many 
cases by relieving spasm of the cervix and enhanc- 
ing uterine motility. 

The striking amount of analgesia which Demerol 
produces without simultaneously inducing signifi- 
cant degrees of respiratory depression is a combina- 
tion of qualities which is of life-saving importance 
in obstetrics, where.so often a child’s life is endan- 
gered by depression of its respiratory center from 
the sedative and analgesic medication of the mother. 
In fact, in both the United States and Great Britain 
Demerol is very widely used in obstetrics and is 
designated the drug of choice by a number of lead- 
ing obstetricians. 


Several workers, both in this country and in Eng- 
land, have recently urged caution in the use of 
methadone in obstetrics. Barnes and co-workers* 
conclude that methadone is a greater respiratory 
depressant than Demerol and that it presents a mea- 
surable hazard to the baby when used during labor. 
Lund®** found that mild asphyxia occurred more 
frequently than usual after the use of methadone. 
Steel and Gunderson,®™ reporting that 28 per cent of 
the infants delivered under methadone analgesia 
showed respiratory depression, suggested that metha- 
done will have to “find a place in fields other than 
those of obstetrical analgesia.” Prescott and Ran- 
som* report that Demerol is used routinely in the 
obstetrics department of University College Hospital 
in London. These workers tried methadone in 62 
cases and found that it relieved the pains of labor 
as well as did Demerol, but that it had a much more 
depressant effect on the babies. They reached the 
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conclusion that methadone is not safe in obstetrical 
practice and recommended that it not be used as an 
analgesic in labor. 

Methadone depresses the cough reflex; this is 
done to only a minor degree by Demerol. As a result 
methadone is useful for controlling coughs associ- 
ated with pain or those without pain.2® 47 On the 
other hand, where preservation of the cough reflex 
is desirable, such as in surgical cases and particu- 
larly in elderly or bedfast patients postoperatively, 
methadone should be avoided and Demerol preferred. 


SIDE EFFECTS 


With drugs as potent as these for depressing cer- 
tain aspects of central nervous system activity some 
side effects are to be anticipated. With Demerol 
these have not been serious and rarely limit the use 
of the drug. The most common is a sensation of 
“light headedness” or some related manifestation of 
temporary cortical disorganization. This is often lost 
after the drug has been given a few times. Nausea 
and vomiting may occur in a small proportion of 
patients but are less frequent than with morphine. 
In ambulatory patients these responses are more 
pronounced and -frequent. They generally may be 
controlled by using small doses at first, which are 
increased as tolerance develops.’ Branwood carefully 
analyzed the circulatory effects of Demerol? and re- 
corded decreases in blood pressure which would in 
large part explain many of the reported side actions. 
Another important evaluation of the side effects of 
Demerol was that of Hecht and co-workers.?" 

Methadone appears, from the incomplete evidence 
so far available, to be more likely to cause side 
effects than Demerol. Bercel* reports the use of 
‘ methadone in 25 patients suffering from a variety 
of ailments but all having pain as their common 
characteristic. Ten of the patients or 40 per cent 
complained of side effects, the most common of 
which was dizziness and nausea. In five cases or 20 
per cent the reactions were so severe that medication 
had to be discontinued. He concluded that, case for 
case, methadone is more toxic than Demerol or 
morphine, that there is a definite sensitivity to the 
drug and that skin tests are advisable. Bryan and 
Smyth’® observed side reactions in only five of 72 
patients receiving 5 to 17.5 mg. of methadone sub- 
cutaneously. On the other hand the oral administra- 
tion of 2.5 mg. of methadone caused untoward re- 
actions in nine of 22 patients, and 10 mg. of metha- 
done administered orally caused “severe toxic re- 
actions” in eight of nine patients. These observers 
conclude that methadone is a satisfactory analgesic 
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when administered subcutaneously but that its oral 
use is not recommended because of the frequency of 
undesirable side reactions. 

Batterman and Oshlag’ have recently reported that 
they find methadone to be limited in its clinical use- 
fulness because of the high incidence of untoward 
reactions. They observed side actions in 38 per cent 
of their 185 patients, as is summarized in Table 4. 
They observed an incidence of such reactions in 80 
per cent of the ambulatory patients, after oral admin- 
istration. In over half of this 80 per cent the re- 
actions were .considered by them to be of marked 
severity, as the table indicates. The incidence was 
least in the bedfast patients receiving injections, but 
even here was 23 per cent of the total. 

Also of interest is the kind of side effects which 
are summarized in Table 5. After oral administra- 
tion, dizziness was almost always observed, with an 
associated high incidence of drowsiness and weak- 
ness. Nausea occurred in 40 per cent of those getting 
the drug orally and this went to the stage of vomiting 
in 18 per cent. The frequency and severity of these 
reactions were greatly reduced in hospitalized pa- 
tients. As a result of these experiences, Batterman 
is quite conservative in his appraisal of the clinical 
value of methadone. 

Since difficulties of this magnitude apparently 
have not been experienced by Kirchhof and David,** 
Troxil,“® Lundy,** and others,*® ® it would seem 
best to withhold judgment on the significance of the 


TABLE 5.—Percentage Frequency and Varieties of Side 
Effects from Methadone as Observed by 
Batterman and Oshlag’ 


Hospitalized Patients Ambulatory 

Parenteral Oral _ Patients by 

Route Route Oral Route 
Kind of Side Effect % % % 
PIII oo Si ccctesabeterccnves 11.1 20.0 70.0 
PIN go sacs Sicsccspunasicsesctaee 4.4 15.4 40.0 
PN So irsisadoscgere 3.3 4.6 18.6 
en eee 5.5 9.2 18.6 
Epigastric pain ...............-. ..... Le... sins 
Dryness of mouth............... 1.1 4.6 3.3 
IID = cos arensscevsvenssxeckesvcns 22 9.2 10.0 
RN at cer Sako 15 6.6 
RNIN (Sinise sveinsasinlstkeey Soa ete 12.3 23.3 
NIN obo os coinc Siecnssiccnt 22 S2 10.0 
BRPONNGRIEEE onc scslccscenrscesces 5.5 13.8 33.3 
SS 3.3 4.6 6.6 
ge ae 22 ee SR 
Urinary retention ... .................. a 
Visual disturbances ............ ...... 4.6 6.6 

Mental confusion and 

toxic psychosis. ..............- i a 
CL er 6.6 





TaBLe 4,—Incidence and Severity of Side Effects from Methadone in Patients Treated Parenterally and Orally 
(Data of Batterman and Oshlag’) 





Patients with 


Severity of Side Effects 


No. Side Effects Marked Moderate Mild 
Route of Administration Patients No. Percentage No. Percentage No. Percentage No. Percentage 
Parenteral in hospitalized patients............ 90 21 23.3 1 48 4 19.0 16 76.2 
Oral in hospitalized patients........................ 65 26 40.0 12 46.1 8 30.8 6 23.1 
Oral in ambulatory patients........................ 30 24 80.0 13 54.1 4 16.6 7 29.1 
MUU ecchaions nates ahaa ad seeps edetin coat 38.4 26 36.6 16 22.5 29 40.8 


185 71 
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side effects of methadone until such time as extensive 
reports based on experienced use of the drug in 
larger series have been published. 


LIABILITY TO ADDICTION 


Both Demerol and methadone have been placed 
under the restrictions of the Harrison Narcotic Act 
in the United States by action of the Federal Bureau 
of Narcotics. Therefore, they can be dispensed and 
used only in accordance with the regulations govern- 
ing the opiates. 

There is no doubt that Demerol has given rise to 
physiologic or psychologic dependence on the drug. 
However, the number of previously normal people 
who have been stated to have become Demerol ad- 
dicts is low in view of the extremely wide use of the 
drug in chronic painful conditions and the millions 
of doses administered each year. Withdrawal of the 
drug after habit formation causes withdrawal symp- 
toms of the usual types. 

The addiction propensities of Demerol have been 
evaluated by Batterman,t Himmelsbach,*® and 
Noth,® and in a statement of the Council on Phar- 
macy and Chemistry of the American Medical Asso- 
ciation.”’ There would seem to be substantial agree- 
ment that addiction liability with Demerol is of suffi- 
cient importance to justify taking every reasonable 
precaution against inducing addiction to it. 

Experiments in animals and human subjects have 
led Eddy** and Isbell, Wikler, Eddy et al?*** to 
classify methadone as having “definite addiction lia- 
bility” and as being “dangerous with respect to 
habituation.” Wikler™! 7 has shown that intact, de- 
corticate, decerebrate and spinal dogs develop toler- 
ance to various effects of methadone as rapidly as to 
morphine if several doses are given daily. All of 
these dogs developed dependence upon methadone 
more rapidly and more intensely than on morphine, 
so that when the drug was stopped after a month 
or more of administration a definite and intense 
abstinence picture appeared within a few hours. 
Phatak and co-workers®® have made use of Ro’s 
hyperglycemic withdrawal response for estimating 
addiction potentialities. In their studies the with- 
drawal of methadone was essentially the same in its 
effects upon the blood sugar response as the with- 
drawal of morphine, while the effect of Demerol 
withdrawal was much less. 

In contrast to these findings, Woods, Wyngaarden 
and Seevers’ report that the chronic daily sub- 
cutaneous administration of methadone to monkeys 
does not lead to a condition of physical dependence 
as is noted with morphine. 

Isbell, Wikler, Eddy and co-workers*® have re- 
cently summarized their work on the addiction lia- 
bilities of methadone in human subjects. These 
workers found that methadone given subcutaneously 
four times daily in increasing amounts up to 100 to 
200 mg. per dose to former morphine addicts pro- 
duced the typical clinical picture of narcotic addic- 
tion. These subjects showed a distinct euphoric 
reaction to methadone which they described as 
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entirely comparable to that of morphine, heroin and 
related substances. However, the dose required to 
produce this euphoric reaction and addiction was 
much larger than the usual analgesic dose of clinical 
practice. 

Abrupt withdrawal of methadone from men who 
had received the drug for one to six months caused 
a mild but definite abstinence syndrome. These signs 
of abstinence developed more slowly than after mor- 
phine, and the symptoms were so mild that they 
barely reached significant levels when measured by 
the Himmelsbach scoring system.**® 

Isbell and co-workers have further shown that 
methadone can be substituted for morphine smoothly 
and completely in a known addict, preventing en- 
tirely the abstinence phenomena which would other- 
wise develop when morphine is withdrawn. Definite 
evidence of euphoria and of satisfaction with subjec- 
tive effects were seen after the administration of 
doses of 10 mg. or more of methadone to former 
morphine addicts. 

When methadone has been used for the relief of 
clinical pain, euphoria has rarely been seen in 
patients not previously addicted to morphine, and 
only a few cases indicative of possible addiction have 
been reported. Isbell and co-workers*® report that 
in the treatment of more than 500 patients for the 
relief of pain not a single euphoric reaction was 
observed. Mild signs, possibly indicative of develop- 
ing physical dependence, were seen in only two cases. 
Other clinicians**:*® who have used methadone in 
non-addict patients have been impressed by the 
relative freedom from addiction symptoms on with- 
drawal. However, the importance of addiction danger 
to this drug obviously cannot be finally determined 
until much wider clinical experience has accumu- 
lated from at least several years of intensive use. 


THE FUTURE 


Demerol and methadone are by no means the only 
interesting drugs in these chemical families. In Fig- 
ure 1 others are shown, and still others of equally 
high and unique potency are known. These new 
drugs are still in the experimental stage, so that their 
eventual importance cannot now be predicted. How- 
ever, it would be strange if eventually better com- 
pounds than those which broke open this field were 
not discovered. Therefore, the next few years prom- 
ise to be unusually fruitful in uncovering new and 
better drugs for the abolition of pain. 
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8 Subarachnoid Hemorrhage Subsequent to Injection of Epinephrine 


4 Acanthosis Nigricans with Unusual Cutaneous and Clinical Features 


Ruptured Mucocele of the Appendix with Pseudomyxoma Peritonei, 
Simulating Pseudomucinous Cystadenoma of the Ovary 


Subarachnoid Hemorrhage Subsequent to 
Injection of Epinephrine 


Cuartes Hupson, M.D., Apert Rowe, Jr., M.D., and 
Apert H. Rowe, M.D., Oakland 


N instance is reported of subarachnoid hemorrhage in 

a middle-aged male during an acute asthmatic attack 
while under treatment with repeated subcutaneous injections 
of epinephrine. 


CASE REPORT 


The patient, aged 56, entered Samuel Merritt Hospital on 
October 28, 1946, complaining of slight difficulty in breath- 
ing, headache and low back pain. For 15 years he had suf- 
fered from perennial recurrent attacks of bronchial asthma, 
characterized by severe wheezing, shortness of breath, pa- 
roxysmal coughing and expectoration of tenacious mucoid 
sputum. He first came under the treatment of one of us 
(A.H.R.) in September, 1946, at which time a cereal-free 
elimination diet (Rowe) 1, 2 and 3 was prescribed and the 
patient was advised to use tedral tablets and a 1:100 epine- 
phrine nebulizer for symptomatic relief. Initially there was 
improvement, but ten days prior to admission he was placed 

‘in another hospital because of a severe asthmatic attack 
which followed the unintentional ingestion of milk and 
wheat. Treatment consisted of the establishment of a dust- 
free environment, continuation of the diet and subcutaneous 
injections of 1:1,000 epinephrine in doses of from 0.5 cc. to 
0.7 cc. every four to five hours. 


Nine days prior to entry, while in the former hospital, a 
subcutaneous injection of 0.7 cc. of 1:1,000 epinephrine was 
given. Immediately after the injection the patient com- 
plained of severe tremor, rapid heart action and weakness 
and told a nurse that epinephrine had never previously had 
such effect. Within five or six hours after this injection 
the patient noted the gradual onset of lumbar backache, 
occipital headaches and malaise. These symptoms were per- 
sistent and were partially relieved by codeine and aspirin 
and changes of position. The severe asthma subsided and 
he was discharged on the fifth day with only slight diffi- 
culty in breathing, but still complaining of backache, head- 
ache and malaise. During the next five days there was fur- 
ther decrease in asthma, but headache and backache in- 
creased, On the day of admission to the hospital severe 
asthma developed and the headache and backache increased 
markedly. 


System Review: A diffuse papular eruption had developed 
following the administration of a saturated solution of potas- 
sium iodide three weeks prior to entry. There had been rare 
frontal headaches of brief duration throughout the patient’s 
life and for ten to fifteen years he had noted frequent pains 


From the Medical Service of the Samuel Merritt Hospital, 
Oakland, California. 


in the elbows, knees and lower back. Sour stomach and 
gaseous eructations following the ingestion of fruits had 
been experienced for many years. For one month prior to 
entry he had complained of nocturia, burning and fre- 
quency of urination. 

The medical and family history were non-contributory. 

Physical Examination: On entry, blood pressure was 150 
mm. of mercury systolic and 90 diastolic, pulse was 68, 
respirations 16 per minute, and temperature 98.6° F. The 
patient was a well developed, well nourished, middle-aged 
white male who lay quietly in bed and seemed moderately 
depressed. Positive findings included slight limitation ot 
neck flexion to approximately 30 degrees, beyond which point 
pain and rigidity in the posterior nuchal muscles were pro- 
duced. Retinal arteries showed sclerotic changes, grade II. 
Both lung fields were hyperresonant and wheezes on pro- 
longed expiration were generally audible. A right indirect 
inguinal hernia was present. The prostate was enlarged 
and tender with a palpable firm nodule in the upper aspect 
of the left lobe. Straight leg raising bilaterally caused low 
back pain. Abdominal, cremasteric, patellar and achilles 
reflexes were absent. The examination was otherwise nega- 
tive. 


Hospital Course: The day following entry increased neck 
stiffness was noted and nausea and vomiting developed. 
Because of persistent vomiting glucose and saline solu- 
tions were given intravenously as necessary. On the third 
hospital day the patient complained of double vision. Neu- 
rological examination did not elicit additional findings. A 
urologist found chronic prostatitis and prostatic hypertro- 
phy, grade III. By the fourth day stiffness of the neck and 
double vision were more pronounced. Lumbar puncture 
revealed grossly bloody fluid which was xanthochromic after 
centrifugation. Initial pressure was 280 mm. of water. Re- 
sult of the Queckenstedt test was normal. Following lum- 
bar puncture there was immediate partial relief of the stiff 
neck and back pain with increased range of neck flexion. 
Two days later fever (maximum 101° F.), present since 
entry, disappeared. On the fifth day the neurologist con- 
firmed the diagnosis of subarachnoid hemorrhage. He found 
definite impairment of the function of the right external 
rectus muscle with poor conversion. During the following 
six days there was a gradual disappearance of symptoms 
with a return of the patient’s normal mental status. Lumbar 
puncture on the eleventh hospital day revealed no blood, 
but xanthochromia persisted. The pressure was 160 mm. 
of water. During hospitalization the asthma rapidly disap- 
peared. The patient was discharged symptom-free on the 
16th day. 

Subsequently he was seen at monthly intervals for eight 
months, and there was no return of symptoms referable to 
the central nervous system. In January, 1947, the inguinal 
hernia was uneventfully repaired under spinal anesthesia. 


Laboratory and X-ray: A roentgenogram of the chest 
taken prior to entry revealed minimal parenchymal changes 
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suggestive of silicosis. Examination of the urine showed 


specific gravity of 1.022, no albumin or sugar, and a diacetic ' 


acid content of 3 plus. Examination of the blood showed a 
hemoglobin value of 93 per cent. Erythrocytes numbered 
4.67 million and leukocytes 9,600. Results of a Kline test 
were negative. The erythrocyte sedimentation rate (Linzen- 
meier method) on the seventh hospital day was 18 mm. in 
more than two hours. On the eighth day the acid phospha- 
tase was 0.2 unit. Roentgenograms of the skull taken on the 
tenth day showed no evidence of pathologic changes. Roent- 
genograms of the lumbar and sacroiliac spine showed marked 
narrowing of intervertebral discs between the body of the 
fifth lumbar vertebra and the sacrum, and there were mod- 
erate osteoarthritic changes involving the lower thoracic and 
upper lumbar vertebral bodies. 


DISCUSSION 


Flexner and Schneider" in 1938 first reported subarachnoid 
hemorrhage, following the subcutaneous injection of a sing!e 
dose of 1:1,000 epinephrine in a 20-year-old woman suffering 
from urticaria, 14 days postpartum. Delivery had been per- 
formed with low forceps, but was uneventful. They postu- 
lated that if a congenital aneurysm were present, it may have 
been weakened by the strain of labor and that a possible 
sudden rise in blood pressure with increased cerebral cir- 
culation volume and velocity following the injection of epine- 
phrine was sufficient to cause rupture of the aneurysm. The 
possibility that some epinephrine entered the venous circula- 
tion was also considered. These authors also reviewed the 
literature dealing with the effects of epinephrine on the 
cerebral circulation. 


Acanthosis Nigricans with Unusual 
Cutaneous and Clinical Features 


Wittram H. GoeckermMan, M.D., and Louis F. X. 
, WitHeELM, M.D., Los Angeles 


LMOST from its earliest recognition acanthosis nigri- 
cans has been associated with the problem of malig- 
nancy. In this country we automatically assume the juvenile 
type to be benign and the adult type to be associated with 
a malignant neoplasm. Some of the European observers 
apparently do not hold this view, but feel that a large per- 
centage, even of the adult type, is of a benign character. 
The customary. course of acanthosis nigricans is to de- 
velop increased markings of the skin up to the formation 
of verrucae and even peduncula in the various folds of the 
body such as the neck, axillae, and groins, usually asso- 
ciated with papule formation to a moderate degree in other 
areas. Mostly the skin manifestations are in evidence a con- 
siderable time before the patient complains of. systemic 
symptoms. This time interval may be a considerable num- 
ber of years and usually the course of events is chronic, 
which probably accounts for the discrepancy among views 
as to the etiologic nature of the disease. 

We shall not review the various theories evolved to ex- 
plain the course of events in acanthosis nigricans since we 
have no definite knowledge of it. Manifestly there must be 
a mechanism involved that does not come to play in the 
ordinary case afflicted with carcinoma. In the case reported 
here the course of events was almost the reverse of that 
usually seen. 


Presented before the Section on Dermatology and Syph- 
ilology at the 77th Annual Session of the California Medical 
Association, San Francisco, April 11-14, 1948. 
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We believe that in our patient the subarachnoid hemor- 
rhage probably resulted from the entrance of some of the 
subcutaneously injected epinephrine into the venous circu- 
lation. This was indicated by the severe tremor, tachycardia 
and weakness which immediately followed the injection of 
epinephrine on the ninth day prior to admission. The sub- 
sequent train of symptoms, physical findings and laboratory 
findings was typical of subarachnoid hemorrhage. The neu- 
rological findings indicated that the hemorrhage probably 
occurred from a vessel at the base of the brain. The presence 
of a congenital aneurysm or area of decreased resistance sec- 
ondary to arteriosclerotic changes in the basilar vessels must 
be considered. With such an area of decreased resistance 
the sudden rise in blood pressure with increased cerebral 
circulation volume and velocity might have been sufficient 
to cause rupture and hemorrhage into the subarachnoid 
space. 


SUMMARY 


An instance of subarachnoid hemorrhage in a middle-aged 
male during an acute attack of bronchial asthma treated by 
repeated subcutaneous injections of 0.5 cc. to 0.7 cc. of 
1:1,000 epinephrine is reported. We believe that hemor- 
rhage probably resulted from entrance of some of the sub- 
cutaneously injected epinephrine into the venous circulation. 
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CASE REPORT 


A woman, 49 years of age, was seen by us for the first 
time on June 22, 1945. She then presented innumerable ver- 
rucous, ‘discrete papules over almost the entire body. There 
was, however, little or no acanthosis in the usual areas. 
While a suspicion of acanthosis nigricans could be enter- 
tained, a positive diagnosis was impossible. The papules, 
according to the patient, had been present for about six 
weeks. Family and past personal history was irrelevant. 
About two months before we saw her she had consulted her 
family physician for the first time because of obesity. Evi- 
dently, after taking a complete history and making a thor- 
ough physical examination, he found nothing of much im- 
portance and placed her on a reduction diet. During the 
week that elapsed before her next visit to the physician a 
non-productive cough had developed but it had subsided 
before another visit seven weeks later. At that time the 
physician noted a considerable growth of “verrucous masses” 
on various areas of the glabrous skin, and two weeks 
later these masses covered practically the entire skin. 
The patient was then referred to us late in June. We did not 
have opportunity to observe the patient further until late 
July. Meanwhile a surgeon who examined her suspected 
ovarian cysts. Evidently disease of the stomach was not 
suspected despite a complaint of much belching of gas and 
bad taste in the mouth. X-ray examination at that time 
showed a fleck of barium retention in the duodenum after 
six hours, which was interpreted as indicating duodenal 
ulcer. The surgeon, evidently impressed by the large ab- 
dominal tumor masses, removed two large ovarian tumors 
in July. These were pronounced metastatic carcinomas by 
the pathologist. We observed the patient again at the hos- 
pital on July 27, when the eruption also showed in the 
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axillae with the usual discoloration but only to a moderate 
degree. By that time, however, the diagnosis was clear cut. 
The patient died November 22, 1945, about five months 
after the first verrucae were noted. 


NECROPSY 


Necropsy showed essentially generalized metastatic car- 
cinoma. There was a carcinomatous infiltration of the stom- 
ach of the leather bottle type. The pathologist expressed the 
opinion that this was the primary seat of the tumor. It was 
of particular interest to note that despite the very diffuse 
metastasis, the lungs, kidneys, liver and spleen showed little 
involvement, whereas the left adrenal and practically all the 
abdominal lymph nodes showed marked carcinomatous in- 
filtration. The left adrenal was markedly enlarged, measur- 
ing 5 by 3 by 3 centimeters. The central portion was com- 
posed of tumor tissue which destroyed the greater portion 
of the cortex. 


COMMENT 


This case was of unusual interest to us because of the 
rapid diffuse eruption of discrete verrucous papules over 
practically the entire body prior to any appreciable involve- 
ment in the classical areas such as the neck, groin, or 
axillae. Later, these areas showed the typical verrucous, 
discolored appearance, but only to a moderate degree. Also 
unusual was the clinical course of events in that the whole 
development was seemingly very explosive. Even when seen 
by us with a rather profuse eruption the patient was still 
obese despite the “leather bottle stomach” and extensive 
metastasis. She did not seem very ill, nor was there much 
complaint with reference to internal organs. Any deductions 
would be of a speculative character, but the course of events 
and the necropsy findings’ would seem to indicate that the 
primary seat of the carcinomatous change was in the stom- 
ach, and that there it involved chiefly the glandular ele- 
ments. When metastases did occur, they rather early affected 
those factors responsible for the development of the syn- 

‘drome called acanthosis nigricans. In the further spread of 
the metastasis again there was almost a selective involve- 
ment of lymph nodes. The cachexia of metastatic carcinoma 
never developed. Even at autopsy the body was reported as 
well nourished. This case illustrates again that a close co- 
operation between the dermatologist and general clinician is 
desirable. 

727 West Seventh Street. 


Discussion by Ernest K. Stratton, M.D., San Francisco 


Inasmuch as I haven’t seen a case of acanthosis nigricans 
for many years, I will make my comments brief and limit 
them to one phase of the hypothetical aspects of its etiology. 

The etiology and pathogenesis of acanthosis nigricans are 
far from being understood. The fact is that some cases of 
the adult form (that is, the malignant type which is usually 
associated with abdominal carcinoma) are reported in 
patients in whom no evidence of malignancy is found. It is 
also a fact that the juvenile form (that is, the benign type 
in which it is rare to find an associated malignancy) is 
occasionally reported associated with malignancy. These 
observations would seem to indicate that some other factor 
besides the malignancy itself is responsible for the skin 
picture, especially when the pathological changes in the 
skin are the same in both types. 

One sign, namely the pigmentation, was believed by 
Darier and others to be caused by a disturbance of the 
nerve supply to the adrenal glands. The splanchnic nerves, 
a division of the abdominal autonomic system which in- 
nervate the gland cells of the medulla, are believed to act 
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as inhibitors of pigmentation. When this function is inter- 
fered with by pressure, either by neoplasms of the ab- 
dominal viscera or by abdominal metastasic growths, as 
seen in the adult cases, or by the pressure of such condi- 
tions as congenital malformations, peritoneal adhesions and 
benign growths, as seen in the juvenile cases, paralysis of 
these nerves results and a hyperpigmentation follows. 


Even if the pigmentation could be explained with such a 
theory, how could one account for the hyperkeratosis, the 
acanthosis and other aspects of the syndrome? Avitaminosis 
associated with malignancy might be one explanation. (As 
in Hollander’s case). 


Ruptured Mucocele of the Appendix With 
Pseudomyxoma Peritonei, Simulating 
Pseudomucinous Cystadenoma 


of the Ovary 


MEtForp B. JorcensEn, M.D., Los Gatos 


HIS is the report of a case of ruptured mucocele of the 

appendix with marked generalized pseudomyxoma peri- 
tonei, simulating that associated with pseudomucinous ecyst- 
adenoma of the ovary. ‘This case is remarkable in that the 
mucus, instead of being confined to the vicinity of the 
appendix and cecum in a mass, was found throughout the 
abdominal cavity in large amounts. 


Foot describes the mucocele as arising in an appendix 
that has been acutely inflamed, with cicatrization causing 
proximal occlusion and the sealed off distal part turning 
into a simple pouch. Mucus continues to be secreted into 
this pouch, and the secretion becomes inspissated and 
gelatinoid. The pouch, becoming distended, ruptures and 
its contents spill into the peritoneal cavity with resulting 
production of numerous deposits of mucus secreting cells 
that resemble those of pseudomucinous adenomas of the 
ovary. Although appendiceal mucoceles are usually not very 
large, some have been reported as enormous. 


In the presence of mucus deposits the peritoneum usually 
shows signs of reaction to irritation. A fine pellicle of fibrin 
forms over the mucoid material, and fine fibrous septa 
develop, which at times makes removal difficult. 


‘ CASE REPORT 


The patient, a Soveeneld white married female, was first 
seen because of complaint of epigastric distress and soreness 
in the lower abdomen on the right side of one week’s dura- 
tion. The patient felt nauseated but did not vomit. She was 
constipated, had poor appetite and said that she had been 
very nervous and in the past year had been given consider- 
able sedatives. There was no history of operations or of 
serious illness or injury. 

The skin and mucous membranes seemed somewhat drier 
than normal. The temperature was 99.2° F., the pulse rate 
was 90 and the blood pressure 180 mm. of mercury systolic, 
and 90 mm. diastolic. No cardiac abnormalities were noted. 
There were no palpable masses in the abdomen. Very slight 
rigidity was noted in the right lower quadrant of the ab- 
domen and there was moderate tenderness in that area, but 
no rebound tenderness. Rectal examination revealed tender- 
ness high on the right side. On pelvic examination the uterus 
was found to be retroverted but normal in size. Adnexa were 
normal. The cervix was slightly eroded. 


Examination of the blood showed hemoglobin 81.5 per 
cent. Erythrocytes numbered 3.93 million and leukocytes 
7,400 with normal distribution of polymorphonuclear cells, 
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lymphocytes, stabs and segmented cells. A Wassermann test 
was negative. Results of urinalysis were normal. 


At operation the peritoneum and serosal surface of the 
small afd large bowel and pelvic viscera were injected and 
covered with a fibrinous membrane. There was a large 
amount of gelatinous material present throughout, but mainly 
located in both lower quadrants, deep in the pelvis. A large 
mass of this substance was present in the right lower 
quadrant at the base of the cecum. The appendix 3 cm. 
from the cecum entered a globular mass measuring 6 x 3 cm. 
which was hard, and whitish in color. In the lower portion 
of .it was a hole 1% cm. in diameter, out of which exuded 
gelatinous material. This mass lay retrocecal and was bound 
down to the posterior aspect of the cecum by dense adhesions. 
Both ovaries were small, fibrotic, and intact. The Fallopian 
tubes and uterus appeared normal except for serosal injec- 
tion as mentioned. 


The appendix, with the mass, was removed, as was the 
gelatinous material from the rest of the abdomen. 


Pathological Report: The gross specimen was a tubular 
mass 5.2 cm. long and 2.4 cm. wide. It was closed at one 
end, which was blunt, and was clamped at the other end. 
The outer surface was opaque and consisted of friable, 
yellow-white tissue. The tube was slightly curved and in 
the concavity was a 2.4 x 2.2 cm. ovoid pouch or mass, 
gelatinous in consistency and covered with thin gray mem- 
brane. Examination of a section showed the tubular lumen 
to be dilated, the wall measuring 0.3 cm. in thickness, The 
lumen was continuous with a cavity in the gelatinous mass, 
both being filled with a gray, thick, mucoid semiliquid, 
which was intimately adherent to the walls. Calcium or 
bone was present in the wall, making it firm and gritty in 
certain areas. 


Microscopic examination showed the serosa was intact, 
but the subserosal connective tissue was edematous and 
contained numerous small and large vascular channels which 
were uniformly dilated and filled with red blood corpuscles. 
Collections of lymphocytes about some of these vessels were 
noted. The muscular coats of the appendix were both notably 
thickened but otherwise were not remarkable. The mucosa 
was markedly altered, there being no evidence of the 
lymphoid follicles. The glandular structure was somewhat 
effaced, and the lining mucosal cells were thrown into 
papillary folds and rested directly upon the described 
musculature. The cells composing the altered mucosa were 
tall and columnar, with basally placed, elongated, hyper- 


chromatic nuclei and with overriding cytoplasm that was_ 


distended with a neutrophilic-staining material, probably 
mucoid. 
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When sections through the appendiceal wall and also 
through the mass that was described in its concavity were 
examined, the mass appeared to be continuous with the 
appendiceal mucosa and it consisted for the most part of 
irregular strings and strands and small collections of mucoid 
material which was neutrophilic-staining and which in some 
places was collected and separated from other portions by 
lacy, thin fibrous connective tissue strands. A few fibrocytes 
were noted and there were a few areas resembling cartilage. 
In other portions the wall contained granular plaques of 
deep blue-staining material which appeared to be calcium. 
In one portion the small tumor was ruptured and the mucoid 
material was pouring out through the orifice. Malignant 
changes were not observed. Inflammatory reaction was not 


‘a feature. 


Diagnosis: Mucocele, appendix. Pseudomyxoma peritonei. 


The patient made an uneventful recovery and was dis- 
missed from the hospital on the fifth postoperative day. She 
has been observed about once a month subsequently and 
there have been no complaints of abdominal distress. 


COMMENT 


These rare cysts of the appendix are of interest to the 
surgeon because they may be the starting point of a con- 
dition of pseudomyxoma peritonei similar to that which 
occasionally complicates pseudomucinous cystadenomas of 
the ovary. Boyd states that as a result of rupture of the 
cyst, the contents become implanted on the surface of the 
peritoneum where they cause proliferation and the formation 
of large masses of gelatinoid material. The condition is 
probably due to implantation of the epithelial cells on the 
peritoneal surface, where they continue to produce their 
mucinous secretions. Another explanation is that the material 
irritates the peritoneum and causes it to react increasingly 
to further production of similar masses. At any rate, fibrous 
tissue proliferation in the peritoneum takes place, so that 
eventually it may be impossible to remove the masses. 

The prognosis according to Boyd is unfavorable, but re- 
moval of the appendix may check the disease. The disease 
is fatal in the majority of cases, although a number of years 
may elapse between onset and death. Recurrence of the 
peritoneal reaction may be expected. Many of the patients 
die of sepsis and embolism. 

Corner Massal and Saratoga Avenues. 
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Sulfonamide Toxicity 


Jack M. Lynn, M.D., Marysville 


Arenas ten years have passed since the 
introduction of the sulfonamides into clinical 
medicine, and during this decade tremendous strides 
have been made in the control of infection by chemo- 
therapy with various members of this group of drugs 
and the antibiotics. At present the major interest of 
both the lay and professional mind in this regard is 
centered on the antibiotics, but there is little doubt 
that the sulfonamides will continue to play an impor- 
tant part in the treatment of bacterial infections. 
Therapeutic efficacy plus ease of administration and 
relatively low cost makes these drugs very valuable 
agents indeed. 


The serious disadvantage of the sulfonamides is 
the toxic reaction which occasionally occurs during 
use of them. And since considerable time has elapsed 
since their introduction, this review is undertaken 
in order to present an overall evaluation of these 
toxic manifestations. 


Such an effort seems justified by the fact that a 
comprehensive, up-to-date analysis of the problems of 
sulfonamide toxicity is not available. Spink,** Van 
_Dyke,®° and Beckman’ have written at considerable 
length on the subject; but these articles are some- 
what outdated by new developments, and the last 
rather minimizes the hypersensitive type of renal 
and myocardial lesion. This situation is in contrast 
with the large volume of writing dealing with vari- 
ous individual aspects of sulfonamide toxicity: over 
400 papers have appeared since 1941 in the English 
language alone. These articles for the most part 
deal with isolated phases of the subject pertaining 
to one drug, to one specialty, or one experimental 
project, and nowhere is there a complete discussion 
of the whole problem. The present paper has been 
limited to developments since 1941 and to drugs 
which are now in clinical use: sulfathiazole, sulfa- 
diazine, sulfamerazine, sulfacetamide, sulfasuxidine, 
and sulfathalidine. No space is devoted to a resumé 
of the history of chemotherapy, to listing priority in 
reporting of the various toxic reactions, or to the 
results of animal experimentation unless these seem 
particularly pertinent. No effort has been made to 
compile the total numbers of the various reported 
reactions, and the statistical approach is used as 
little as possible. The mere fact that a certain severe 
and possibly fatal reaction to a sulfonamide does 
occur should place the practitioner on his guard; 
he should not be lulled into a sense of security by 
the statistical infrequency of that reaction. 


GENERAL CONSIDERATIONS 


Before discussing specific reactions, all the pos- 
sible mechanisms for untoward effects will be con- 
sidered. First is the direct, immediate toxic action 
of the drug on the human organism. Examples of — 
this are nausea and vomiting, dizziness and psychic 
aberrations, peripheral neuritis resulting from the 
intramuscular administration of the drug, and hema- 
turia and possible damage to renal tubules which 
often accompany intravenous therapy with the so- 
dium salts of the sulfonamide compounds. 

The second and probably most important category 
of reactions which occur is made up of those which 
result from an acquired hypersensitivity to the drugs. 
That such reactions do occur has been established be- 
yond reasonable doubt by clinical and experimental 
studies. Landsteiner*® and Wedum*? have shown that 
the various sulfonamides can be conjugated with 
human serum and that the resulting combination is 
antigenic when injected ‘into guinea pigs. Klinge, 
Vaubel, Knepper and Waaler*® have produced arte- 
ritis and collagenous and parenchymatous degenera- 
tion in sensitized rabbits by repeated injection of 
foreign protein. These lesions closely resemble those 
described in fatal sulfonamide reactions by French ;* 
Lichtenstein and Fox;** More, McMillian, and 
Duff ;>* Hartroft;?! and Black-Schaffer.2 Rich®> ® 
feels that periarteritis nodosa may be an allergic 
reaction. The microscopic picture may be briefly 
summarized as a complex of tissue destruction and 
proliferation of reticulo-endothelial cells in the af- 
fected area. The allergic nature of many sulfona- 
mide reactions has been demonstrated by appro- 
priate patch and passive transfer tests (Weiner,** 
and Leftwich*®), and by the interesting observations 
of Park who investigated 60 patients with cutaneous 
reactions to sulfonamides. Of these, 60 per cent 
were sensitive to only one drug, and 40 per cent 
were sensitive to more than one drug of the group 
and to sulfanilic acid. About half of the latter were 
sensitive to the sulfonamide radical and the other 
half to the aminophenyl group. Those patients who 
were sensitive to the aminophenyl complex reacted 
also to procaine, but no patients were found who 
were allergic to still smaller chemical radicals. 

A third source of difficulty has been the renal 
damage produced by the precipitation of crystals 
of the administered drug and its acetyl derivative 
in the kidney tubules or in the extrarenal collecting 
system. This is a problem of simple chemical solu- 
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bility and will be dealt with when the renal effects 
of the sulfonamides are considered in detail. 

A fourth possibility which must be considered is 
the deficiency state resulting from the altered metab- 
olism of vitamins due to changes in the bacterial 
flora of the intestine occasioned by the long con- 
tinued administration of sulfasuxidine or sulfathali- 
dine. Axelrod,* also Spicer, Daft, and Sebrel** and 
other investigators, have shown that leukopenia and 
agranulocytosis which develop in rats on sulfaguani- 
dine or sulfasuxidine can be prevented or success- 
fully treated with biotin, crude liver, or folic acid. 
It is postulated that the prolonged action of sulfa- 
guanidine and sulfasuxidine on the bacteria in the 
large bowel interferes with biotin synthesis. As far 
as is known the results of this work have not been 
applied to the therapy of human beings despite the 
fact that agranulocytosis does occasionally occur as 
a result of treatment with sulfasuxidine; but this 
therapeutic approach is a possibility which should 
be considered. 

Fifth and finally, there is the group of abnormali- 
ties induced in the hemopoietic system which, as 
Lyons has pointed out,°! cannot be accurately classi- 
fied as a result of toxic effects, hypersensitivity, or 
deficiency states. 

One occasionally reads a statement to the effect 
that vitamin C is an antagonist to the toxic effects 
of the sulfonamides, and that ascorbic acid should 
be used in the treatment of all sulfa reactions. About 
all that can be cited to support this opinion are the 
few isolated case reports of patients who have devel- 
oped reactions thought to be of sulfonamide origin, 
and who have recovered with vitamin C administra- 
tion despite the continuance of sulfa therapy. Any 
sweeping conclusions are certainly not justified by 
the evidence so far presented. On the other hand, 
Karel and Chapman*® could produce no reduction 
of toxicity by the use of ascorbic acid in some care- 
fully controlled animal experiments. They divided 
a number of guinea pigs into three groups: those on 
a regular diet, those depleted of vitamin C, and 
those fortified with vitamin C. Then the dosage of 
sulfanilamide necessary to kill one half of these ani- 
mals in both the fasting and fed state was deter- 
mined. There was no difference in mortality of 
these groups referable to vitamin C intake. 

Through one or more of the above mentioned 
mechanisms sulfonamides may produce toxic changes 
in virtually every organ in the body, and thus give 
rise to a wide variety of clinical manifestations. 
These will be dealt with individually in the form of a 
system review. However, it must be kept constantly 
in mind that the allergic process is generalized de- 
spite the fact that the clinical signs may be limited 
to one organ system. 


IMMEDIATE TOXIC EFFECTS 


These untoward results of sulfonamide adminis- 
tration occur early in the course of treatment—from 
immediately after ingestion of the drug up to three 
or four days. Nausea, vomiting, dizziness, headache, 


MEDICAL PROGRESS 49 


malaise, and psychic manifestations are most com- 
monly noted. When the patient is hospitalized the 
course of therapy can usually be continued, al- 
though a toxic psychosis is potentially dangerous 
when the patient must be kept in an open hospital 
ward. However, any of these same effects might be 
distressing and incapacitating for the individual 
who is taking a sulfonamide, and who is trying at 
the same time to carry on his usual program of 
activities. 


GENERALIZED HYPERSENSITIVE MANIFESTATIONS 


These usually occur after six or more days of 
therapy unless the patient has been sensitized pre- 
viously by a course of sulfonamide treatment. Drug 
fever is one of the frequently encountered hyper- 
sensitive manifestations, and the differential diag- 
nosis between a drug fever and a fever due to exac- 
erbation of the irfectious process being treated may 
at times be difficult. Keefer and co-workers** have 
offered these points which might aid the physician 
in diagnosing febrile reactions to sulfa: (1) The 
onset is usually abrupt and unexplained; (2) The 
fever is high and intermittent; (3) It usually occurs 
after one or more days of afebrility when the disease 
is in a quiescent state; (4) The patient may not 
appear as ill as the height of the fever suggests him 
to be; (5) The febrile episode is usually not accom- 
panied by symptoms of the original illness, but by 
other signs of a hypersensitive state; (6) Onset is 
most commonly about the seventh day of sulfona- 
mide therapy but may occur as early as the fourth 
day; (7) Accompanying chills are usually present; 
(8) There is usually a relative bradycardia; (9) 
There is rapid defervescence upon discontinuance 
of the drug. The leukocyte count may be high, low 
or normal and is of little value as a diagnostic sign. 

There is considerable disagreement as to whether 
second or multiple courses of sulfonamides result in 
a higher percentage of febrile reactions than does 
the original program of therapy. -Lyons and Bal- 
beror®® postulated that an appreciable number of 
individuals must be made sensitive by one course of 
sulfa and would show febrile reactions to subse- 
quent administration of the drug. They found that 
36 per cent of 56 patients given a second course of 
sulfathiazole had a toxic febrile reaction. Dowling'* 
and colleagues agree. They found that 69 per cent 
of 48 patients given a second course of the same 
drug reacted adversely, while 17 per cent of 30 given 
a different sulfonamide had untoward reactions. 
Kent and Diefendorf** obtained similar figures. 
However, Green,®® Fink and Wilson,?! Nickau,** 
and Nelson®* noted no higher incidence of febrile 
reactions among patients receiving the sulfonamides 
for the second or more times. But it must be noted 
that at least some of the diversity of opinion lies in 
the interpretation of the figures. For instance, Kent 
and Diefendorf noted 9.7 per cent hypersensitive 
reactions to the first course and 21 per cent to the 
second, an increase of over twofold; whereas Nickau 
recorded an initial reaction rate of 22.5 per cent 
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(and as high as 26.4 per cent reactions in subsequent 
courses), yet concluded that there was no increase 
in sensitization with multiple administrations. Every- 
body is agreed, however, that once an individual has 
become sensitized to a sulfonamide he will almost in- 
variably react adversely to the readministration of 
that particular drug. This hypersensitivity has been 
demonstrated to last for as long as five years in 
certain individuals (Leftwich*®), and there is no 
practical way of determining how long such a sen- 
sitivity might persist. 

Arthralgia, angioneurotic edema, and asthmatic 
attacks have been caused by various members of the 
sulfonamide group.*: 7 ®°. 87 In themselves these 
conditions are not serious, but they are evidences of 
a hypersensitive state and the drug should be dis- 
continued when they appear. ; 


CARDIOVASCULAR AND RESPIRATORY LESIONS 


Since French and Weller** first described inter- 
stitial myocarditis as a result of sulfonamide hyper- 
sensitivity, considerable interest has been focused 
on this phase of the subject. Virtually all the reports 
have been based on postmortem material, but it has 
been amply demonstrated that such a lesion does 
occur, and the possibility of its presence serves as a 
cardinal indication for discontinuance of drug ther- 
apy when signs of hypersensitivity become manifest. 
Fatal cases of sulfonamide myocarditis, which are 
not readily diagnosed clinically, have been reported 
(Wells and Sax**). 

Thompson and Zeek,** and other observers, record 
a widespread necrotizing angiitis involving small 
arteries and some veins in the heart, spleen, kidneys 
and liver in necropsy material in cases of sulfona- 
mide sensitivity. This was apparently an accentua- 
tion of the vascular component of the allergic proc- 
ess rather than a new lesion. And in reviewing the 
pathologic changes found in 30 deaths due to sul- 
fonamides, Gessler*® described an interstitial pneu- 
monitis attributed to drug hypersensitivity. The 
clinical significance of this lesion is not apparent, 
but the occurrence of it is not surprising in view of 
the protean manifestations of the allergic state. 


LESIONS OF THE HEMOPOIETIC SYSTEM 


Changes in the blood picture were among the first 
noted toxic manifestations of the sulfonamide drugs, 
yet the exact mechanism by which these alterations 
are produced is still not clear. Cyanosis is almost 
a constant accompaniment of sulfanilamide treat- 
ment but is only rarely seen when other members 
of the drug group are used. Kracke*! states that the 
cyanosis is not due to sulfhemoglobin or methemo- 
globin, and is probably due to some oxidation prod- 
uct which stains the red cells. Whatever the cause, 
he reports that it does the patient no harm, for the 
oxygen carrying capacity of the red cells is not re- 
duced; and there is no indication for withdrawal of 
the drug. 

There is bone marrow depression with arrest in 
development of the granular series and destruction 
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of adult forms in patients who develop leukopenia 
while taking sulfonamides. Though the exact mecha- 
nism for this is unknown it is thought to be toxic 
because the same drug may be given later without 
recurrence of leukopenia. Long*® and Nixon and 
co-workers®’ report several cases of sulfadiazine 
agranulocytosis which were successfuly treated with 
sulfadiazine. These observers felt that the patients 
would have died of their infections without chemo- 
therapy, but that the bone marrow might regenerate 
despite the sulfadiazine. However, with the advent 
of the antibiotics there is no longer a need for such 
heroic measures. Since agranulocytosis alone is not 
fatal, and deaths among patients with this disease 
are caused by intercurrent infection, it is well to keep 
all patients with agranulocytosis on penicillin until 
the leukocytes regenerate. Hettig and Sturgis** have 
discussed avitaminosis B as a possible causative 
factor in the production of leukopenia in man, but 
no conclusions could be drawn. 


Acute hemolytic anemia occurs early—as a rule 
between the third and fifth day of drug therapy. 
Dameshek' has found autohemagglutinins and cold 
hemagglutinins in patients with acute hemolytic ane- 
mia who were receiving sulfonamides for virus 
disease. However, it has subsequently been shown 
that cold agglutinins develop in many cases of virus 
pneumonia, so that it is not always apparent whether 
the drug or the virus accounts for the agglutinins, 
and whether the agglutinins cause the hemolysis. 
Two cases splendidly reported in great detail illus- 
trate the difficulty of making a positive and final 
decision in this matter. One was that of a child, 
reported by Ross and Paegel,®* who developed acute 
hemolytic anemia after taking 0.75 gm. of sulfa- 
diazine. He had had sulfathiazole three years pre- 
viously and sulfadiazine two years previously. There 
was hemoglobinemia and hemoglobinuria, and spec- 
troscopically there were absorption bands for met- 
hemoglobin, oxyhemoglobin, and methemalbumin. 
There were no cold autoagglutinins or hemolysins. 
However, 46.8 per cent of the erythrocytes were 
spherocytes and showed an increased fragility to 
saline. These observers were convinced that the 
child became sensitized to sulfadiazine so that re- 
administration of the drug resulted in alteration of 
the erythrocytes and rapid hemolysis. 


However, in an equally detailed presentation Foy, 
Gluckman, and Kondi drew different conclusions.?? 
Their case was that of a 24-year-old soldier who 
developed acute hemolytic anemia after 15 gm. of 
benzyl sulfanilamide given in a period of three days 
for cellulitis. The plasma of their patient gave posi- 
tive absorption bands for oxyhemoglobin, methemo- 
globin, methemalbumin, and hemobilirubin, but not 
for sulfhemoglobin. There was also intracorpuscular 
methemoglobin. Here, though, the erythrocytes 
showed increased resistance to both saline and lyso- 
lecithin solutions. There was no abnormality of the 
Price-Jones curves, of mean cell diameter, volume, 
or thickness. The erythrocyte volume-thickness in- 
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dex, diameter-thicknéss ratio, and surface areas 
were all normal. The observers postulated that here 
the hemolysis was due to circulating hemolysins, 
although appropriate tests to prove this point were 
apparently not done. © 

Dameshek!* makes the practical suggestion that 
patients with acute hemolytic anemia be transfused 
very carefully if they must be transfused at all, since 
the incidence of transfusion reaction is high in this 
type of patient. Crossmatching should be done in 
Landsteiner-Levine tubes at both room and incu- 
bator temperatures. Warm (not banked) blood 
should be used, and urine of the patient should have 
been previously alkalinized. 

Thrombopenia due to sulfonamides does occur 
but is fortunately rare. (Kracke*! was able to collect 
15 cases from the. literature to 1943.) This com- 
plication may be a direct toxic effect, since Kracke 
and Townsend*? found that there was a decrease in 
platelets on the first day of sulfathiazole therapy and 
a decided increase on the first day after discontinu- 
ance of treatment. Thrombopenia may occur either 
early or late in the course of treatment and is usually 
irreversible and fatal. Farfel?° records one case of 
thrombocytopenic. purpura following sulfathiazole 
which was cured by splenectomy. A leukemoid re- 
action may occur as a result of sulfonamide therapy, 
and is the expected leukocyte picture accompanying 
hemolytic anemia. This raises the question of the 
possibility of an etiological relationship between 
sulfonamide reactions and leukemia. Kracke*! re- 
ports the case of an individual who received two 
weeks’ treatment with sulfathiazole for an infection 
of the orbit. At this time the patient’s leukocyte 
count was normal, but four weeks later he had myelo- 
blastic leukemia. Epstein and Custer!® treated a 
child who developed leukopenia during her first 
course of sulfonamide in 1943. The drug was sub- 
sequently repeated with recurrence of leukopenia, 
and she died in 1944 with aleukemic leukemia. No 
conclusions can be drawn but the close association 
of the two circumstances is suggestive of some etio- 
logical connection. 


GENITO-URINARY LESIONS 


Probably more attention has been directed to the 
renal manifestations of sulfonamide toxicity than to 
any other phase of the problem, for the renal com- 
plications are serious and frequently fatal. It is 
therefore advisable to consider here the types of 
renal damage which may be caused by the sulfona- 
mides, and the precautions which should be taken 
to minimize or circumvent these complications. Space 
does not permit any consideration of current trends 
in the treatment of such damage. 

Immediate, direct renal damage as evidenced by 
hematuria and albuminuria results most frequently 
when the intravenous route of administration is used, 
but may occur when the drugs are given by mouth. 
These signs give positive evidence of renal irritation 
and should lead to immediate discontinuance of 
sulfonamide therapy. The tubular damage found at 
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necropsy in individuals dying from sulfonamide re- 
actions was first ascribed to direct toxic action of 
the drugs on renal epithelium, but recent studies 
indicate that the damage is most often the result of 
a_ hypersensitive state. Black-Schaffer,® Simon,” 
French,?* More, McMillian and Duff,5+ and Schatten- 
burg and Harris‘® have all given fine accounts of 
the histopathology of the hypersensitive renal lesion. 
French’s report might be quoted as being a represen- 
tative description: “Renal lesions of many kinds 
were encountered in approximately one-half of the 
cases reviewed. Those believed to have been caused 
by the action of sulfonamides included interstitial 
nephritis, in which characteristic acidophilic mono- 
nuclear and polymorphonuclear cells were conspicu- 
ous components; crystal formation, often associated 
with calcium deposition, or with accumulations of 
bluish staining material both intratubularly and 
extratubularly; and vascular fibrinoid necrosis, 
thrombosis, subpelvic hemorrhages, and vascular 
fibrinoid necrosis, thrombosis, subpelvic hemor- 
rhages, and cellular infiltrates. Both focal necrosis 
and cellular infiltrates were seen in sections showing 
interstitial nephritis. 

“Tubular lesions were for the most part limited to 
the distal portions of the nephron, including the 
ascending limb of Henle’s loop and the distal con- 
voluted and collecting tubules, in which necrosis of 
the tubular epithelium and regeneration of the lining 
cells were seen. The lumina were plugged and the 
tubules distended with hemoglobin casts, crystals, 
crystals combined with calcium salts, erythrocytes, 
leukocytes, and amorphous protein precipitates. 
Some tubules showed necrosis of the lining with 
rupture. of the walls and escape of crystals into the 
adjacent interstitial tissues. Glomerular and proxi- 
mal tubular lesions were less frequent but glomerular 


. vascular lesions were striking when present.” 


The condition which first drew attention to the 
damaging effects of the sulfonamides on the kidneys 
was anuria due to precipitation of crystals in the 
collecting system, either intratubularly or in the 
pelvis and ureter. This is simply a matter of solu- 
bility of drug in urine, and precipitation may occur 
under clinical conditions with any member of the 
drug series except sulfanilamide and sulamyd. These 
two are so soluble that precipitation will not result 
at any dosage within the therapeutic range. It must 
be remembered, though, that both sulfanilamide and 
sulamyd will give rise to the allergic type of renal 
lesion. 

What, then, may be done to reduce the incidence 
of serious renal damage? There are a number of 
precautions which should be carefully followed 
when any patient is given a sulfonamide: 

1. A careful past history for sulfonamide admin- 
istration and reaction should be taken. If an individ- 
ual has had a previous reaction of any type, great 
caution should be exercised for he is probably still 
sensitive. 

2. The safest effective drug should be chosen for 
any given condition which is to be treated. Sulamyd 
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is as efficient as any of the other members of the 
group for urinary tract infections and eliminates the 
danger of precipitation of crystals. It is not satis- 
factory for systemic infections, however, because 
elimination by the kidneys is so rapid that mainte- 
nance of therapeutic blood levels is difficult. For 
infections which must be combatted by adequate 
sulfonamide blood levels, a combination of two 
drugs, either sulfadiazine and sulfathiazole or sulfa- 
diazine and sulfamerazine may be used. (Lehr*® has 
demonstrated that the solubilities of the two com- 
ponents are independent of each other, while the 
therapeutic efficiency is cumulative. Thus sulfona- 
mide precipitation is only half as likely to occur as if 
the same total dosage of only one‘member of the group 
were used.) Thorn’ feels that sulfadiazine-sulfa- 
’ merazine is the most logical combination since the 
two drugs differ chemically by only one methyl 
group, and when an individual becomes sensitive 
to one he is almost invariably sensitive to the other. 
Thus when the patient becomes hypersensitive to this 
combination a switch may be made to sulfathiazole 
with a fair chance that it will be tolerated. Had 
sulfathiazole been contained in the original mixture, 
then the patient would have been rendered sensitive 
to all three drugs and there would be no alternative 
but to discontinue sulfonamide therapy completely. 

3. Fluids should be forced to cause a urinary 
output of between 1,500 and 2,000 cc. per day. 

4. The urine should be made alkaline. A fairly 
large quantity of base is necessary; the only certain 
check of urine alkalinity is daily testing, preferably 


with nitrazine paper. As a rule about 20 gm. of | 


sodium bicarbonate per day is necessary to alkalin- 
ize the urine when the patient is receiving sulfadia- 
zine. If the alkali must be given parenterally, Gilli- 
gan and Dingwell?* recommend 500 to 1,500 cc. of 
1/6 molar sodium lactate as an initial dose either 
intravenously or subcutaneously, and then 1,000 cc. 
of the same solution daily in two portions. When the 
picture is complicated by the necessity of withhold- 
ing sodium because of the cardiac status, then the 
urine may be rendered alkaline by giving 8.0 gm. of 
KHCO, initially and 2.0 gm. every four hours. Only 
rarely will the urine remain acid in the presence of 
this amount of bicarbonate, but if it does the dosage 
may be increased by 25 per cent (Ohnysty and 
Wolfson**). 

5. The patient’s clinical course should be followed 
carefully and signs of renal damage looked for: (a) 
Ureteral colic or pain in the flanks should arouse im- 
mediate suspicion of “urolithiasis medicamentosa.” 
(b) A warm freshly voided urine specimen should 
be checked frequently (every 48 hours at least). 
Microscopic hematuria or appreciable albuminuria 
is indication for alteration of therapy. As Janeway** 
emphasized, sulfonamide crystals in cold urine may 
be of no significance, but crystals in freshly voided 
urine mean that precipitation is taking place within 
the urinary tract. If this is occurring the dosage is 
too large, the urine output is too low, or both of 
these conditions obtain. (c) Any unexplained rise 
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in the blood urea nitrogen level of patients receiving 
sulfonamides should be regarded as a sign of a toxic 
reaction, and the drug must be discontinued imme- 
diately. Vilter and Blankenhorn*! have pointed out 
that a rise in the blood urea. nitrogen is the first sign 
of sulfonamide nephrosis. This occurs even before 
there is oliguria, and is true irrespective of the 
sulfonamide being used, or the pH of the urine. 


Finally it should be noted that patients with de- 
creased renal function build up high blood levels of 
sulfonamides very rapidly; and in such circum- 
stances sulamyd is the drug of choice when chemo- 
therapy must be used. For instance, a patient who 
has prostatism with nitrogen retention and whose 
urine is being drained by catheter will accumulate 


-a high blood titre of sulfonamide on “prophylactic” 


(2.0 gm. per day) dosage of sulamyd. 


It has been suggested that sulfonamides might 
have a deleterious effect on the germinal epithelium 
of the testes. Osenkop and MacLeod*® conducted a 
careful study of this phase of the problem, and con- 
cluded that sulfadiazine in therapeutic dosage over 
a period of two to nine weeks had no appreciable 
effect on the quality of semen specimens obtained. 


SKIN AND TOPICAL 


While some sulfonamide rashes appear to be 
toxic in nature and disappear despite continued 
administration of the drug, and some are associated 
with photosensitivity, the majority are manifesta- 
tions of a hypersensitive state. As has been pointed 
out, appropriate skin tests are frequently positive. 
An impressive variety of skin lesions has been attrib- 
uted to the sulfonamides (Peterkin® lists 16 different 
types), and while some of them are serious in them- 
selves they are more important as signs of general- 
ized hypersensitivity which may next manifest itself 
as fatal anuria or myocarditis. Also the sulfonamide 
reaction may appear as an exacerbation of the der- 
matological condition being treated rather than as a 
venenata (Schaffer and co-workers® and Benedek’ ) . 
It is the consensus of opinion among dermatologists 
that sulfonamides are used too frequently and too 
extensively in the treatment of trivial skin condi- 
tions, and Bechet® has made the following sugges- 
tions for local application of sulfonamides: (1) 
local use of sulfonamides should be avoided in 
trifling cutaneous lesions. Use of them should be re- 
served for serious coccal skin infections. (2) The 
period of administration should be limited to six 
days or less. (3) Solar and quartz light exposure 
should be avoided during the course of treatment. 
(4) Patch testing should be employed cautiously as it 
may cause a severe flare-up of the original condition. 

While the placing of large quantities of sulfona- 
mides into open wounds (burns, lacerations, and the 
peritoneal cavity) has been generally abandoned, the 
practice is still occasionally resorted to. Therefore, 
one should remember that the absorption is rapid, 
that the blood level of the drug rises quickly, and 
that the entire series of toxic effects is as likely to 
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occur under these conditions as when the drug has 
been introduced orally. 


NEUROPSYCHIATRIC EFFECTS 


Neurological disturbances attributable to sulfona- 
mides are varied and, in some instances, serious. 
Little*® was able to compile the following list of 
reported effects: dysmorphopsia, aphasia, agraphia, 
stammering, toxic psychosis, peripheral neuritis, en- 
cephalomyelitis, myelitis, optic neuritis, transitory 
myopia, signs of meningeal implication, blindness 
and convulsions. 

The course of acute sulfonamide poisoning in 
human beings is illustrated by Reed’s case report® 
of a three-year-old child who ate 6 gm. of sulfanila- 
mide. Coma and spasticity with convulsive move- 
ments resulted, but the infant began to improve after 
14 hours, and recovery was complete. 

Peripheral neuritis is usually a result of long 
continued systemic administration of the drug and 
is usually of mild degree with complete recovery to 
be expected. However, Elkington’® reports several 
case of permanent paralysis (sciatic and radial 
nerves) as a result of the intramuscular injection of 
sodium sulfapyridine. There seems to be no neces- 
sity for giving the sulfonamides intramuscularly, 
and certainly this method of administration should 
be abandoned completely. Likewise, the intrathecal 
use of certain of the sulfonamides is disastrous. A 
review of: the German literature’® disclosed seven 
cases of paraplegia resulting from intrathecal injec- 
tion of sulfapyridine. 

Pilcher and co-workers®! have found that sulfa- 
thiazole acts as a convulsant when applied to the 
brains of human beings and experimental animals; 
this is apparently not true for other drugs of the 
group. These observations indicate that sulfathia- 
zole should never be applied locally in surgical or 
traumatic head wounds in such a manner that the 
drug might come in contact with brain tissue. 

Psychoses resulting from the sulfonamides include 
symptoms of delirium, delusions (both visual and 
auditory), fear of impending death, sensorial de- 
fects, confusion and excitement.*® ** Depression does 
not seem to be a prominent feature of these psy- 
choses, but precautions against suicide should cer- 
tainly be taken. 


EYE, EAR, NOSE AND THROAT 


Many changes in ocular function have been attrib- 
uted to the toxic effects of sulfonamides, but few of 
them are of great importance. One of the early signs 
of sulfonamide hypersensitivity is conjunctivitis, and 
it should be respected as a warning of other more 
serious possibilities. Alvaro” has reviewed the lit- 
erature extensively with regard to the ophthalmic 
aspect of sulfonamide toxicity and has collected the 
following array of changes: Palpebral edema, con- 
junctivitis, chemosis, scleral reaction, cells in the 
aqueous chamber, iritis, mydriasis, cataract, changes 
in angioscotomas, edema of retina, reduction of 
visual fields, retinal hemorrhages, optic neuritis, 
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unexplained blurred vision, transient hyperopia, 
astigmatism and myopia, and changes in accommo- 
dation. Rosenack and Maschmeyer® had the rare 
opportunity of sectioning the eyes of an individual 
who developed fatal periarteritis nodosa on sulfa- 
diazine, and found at necropsy that there were 
minimal vascular lesions in the choroid vessels. 
Reynolds* has noted that even small doses of sul- 
fonamides may significantly alter fine visual adjust- 
ments. Muscle balance for near vision and depth 
perception showed the largest deviation from nor- 
mal, and sulfadiazine caused more disturbance than 
sulfathiazole. They concluded that the sulfonamides _ 
should not be administered to ambulatory patients, 
such as aviators, who need maximum visual acuity. 
Another potential danger which has been noted by 
Cullen’? is the incompatibility of sulfathiazole with 
silver nitrate. Silver nitrate should not be instilled 
into the eyes of persons receiving sulfathiazole if 
there is any possibility of a break in Bowman’s 
membrane. In these circumstances the locally applied 
AgNO, combines with the systemically administered 
sulfathiazole and an insoluble precipitate forms - 
beneath Bowman’s membrane in the eye which must 
then be removed surgically. 

Reports of harmful effects from sulfonamides on 
the mouth, nose and throat are quite rare. However, 
Schnee’! has recorded a membranous process sug- 
gestive of diphtheria which developed in a soldier 
during a course of sulfathiazole therapy for an upper 
respiratory infection. This grayish membrane was 
accompanied by no unpleasant odor; it stripped off 
readily but reformed rapidly, and disappeared 
quickly upon discontinuance of drug therapy. Smears 
and cultures for Klebs-Loeffler bacilli were negative. 
This process involved the palate, fauces, floor of the 
mouth, gums, inside of the cheeks, posterior pharynx, 
larynx, and nasal mucosa. The conjunctiva were sim- 
ilarly involved. 

No report of toxic involvement of the hearing 
apparatus could be found in the literature other than 
external otitis which is at times a part of generalized 
exanthem, and one case of eighth nerve deafness 
collected by Little.*® 


GASTRO-INTESTINAL EFFECTS 


The problem of early nausea and vomiting has 
already been dealt with and will not be reconsidered 
at this point other than by mention of the work of 
Einsel,17 who measured the sulfonamide content of 
gastric juice after intravenous administration of the 
drug. Sulfapyridine determinations disclosed a 
higher level in the gastric juice than in the blood; 
and it was also demonstrated that the quantity of 
sulfapyridine in the gastric secretion remained high 
for a longer time than did sulfanilamide under 
similar conditions. This was thought possibly to 
account for the high incidence of gastric irritation 
which attends administration of sulfapyridine. Two 
cases of gastro-intestinal hemorrhage, apparently 
due to sulfonamides, have been reported by Craw- 
ley.11 One was that of an adult and one that of a 
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child; both were given sulfapyridine for meningitis. 
Melena developed on the seventh and eighth days of 
therapy, respectively, there having been no past his- 
tory of gastro-intestinal bleeding. In each case 
there was an elevation of the leukocyte count, but 
no purpura. Apparently complete blood studies to 
rule out a bleeding tendency were not performed. 


HEPATIC DAMAGE 


That severe hepatic necrosis does occur as a 
result of sulfonamide administration is beyond ques- 
tion. This pathologic change has been reported by 
Menteen and Andersch,** Geever,?° and others.” °? 
Williams* is of the opinion that hepatosplenomegaly 
occurs frequently enough in individuals who react 
adversely to sulfonamides to serve as a valuable sign 
indicative of toxic reaction. Andersch* studied liver 
function by means of Gray’s colloidal gold test and 
found that 13 per cent of 106 patients gave evidence 
of altered liver function. This is in accord with the 
observation of Cantrow and Wirts® that patients on 
sulfonamides sometimes have hyperbilirubinemia. 
These authors present 20 cases with evidence of 
hepatocellular damage. 


MISCELLANEOUS CONSIDERATIONS 


Placental Permeability to Sulfonamides: Both 
clinically and experimentally it has been demon- 
strated that there is transmission of sulfonamides 
across the placental barrier from mother to fetus.** 
Ginzler and Chesner?® report the case of an infant 
who died on the eighth postnatal day with necrosis 
of liver, adrenals, and spleen and mild tubular 
degeneration of the kidneys. The mother was receiv- 
ing sulfanilamide at the time she went into labor, 
but none of the drug was given to the infant. The 
blood level of sulfanilamide in the newborn child, 
five days after delivery, was 1.5 mg. per 100 cc. 
So it seems advisable to administer these drugs 
cautiously to pregnant women. 


Effect of Sulfonamides on the Thyroid: In_rats 
the administration of the sulfonamides leads to a 
sharp drop in the basal metabolic rate and simul- 
taneous hyperplasia of the thyroid; cells resembling 
those noted following thyroidectomy also appear in 
the anterior lobe of the pituitary. These observations 
apparently have no clinical application since thera- 
peutic dosage in human beings has not led to re- 
ported cases of metabolic disturbances.** 


Problems Associated with Anesthesia: Because 
the sulfonamides apparently reinforce the hypnotic 
effect of the barbiturates in animals, Adriani and 
St. Romain! were led to investigate the possible effect 
of chemotherapy with sulfonamides on the course of 
surgical anesthesia. In 66 patients who were on a 
therapeutic regimen of sulfa drugs at the time of 
operation, no perceptible alteration in the response 
to anesthetic agents, either volatile gases or sodium 
pentothal, could be detected. 


Notes on Specific Drugs: The most recent statistics 
based on several thousand collected cases indicate 
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that 6.5 per cent of patients treated have important 
toxic reactions to sulfadiazine*® and, according to. 
Dowling,’ reactions to sulfamerazine are of similar 
frequency. 


As sulfasuxidine and sulfathalidine are only spar- 
ingly absorbed from the gastro-intestinal tract, there 
is little danger of crystalluria and chemical uro- 
liths; but all the hypersensitive reactions may occur 
with these drugs, and deaths have been reported 
from their use.!® 85: 75 

No published report of a serious reaction to sula- 
myd was found in this survey of the literature, but 
such reactions certainly occur. The author knows of 
one individual who died of congestive heart failure 
and sulfonamide hypersensitivity 13 days after pros- 
tatectomy. The patient had received sulamyd for six 
days beginning on the day prior to operation and 
ending on the fifth postoperative day when fever, 
rising blood non-protein nitrogen level, and serious 
congestive failute supervened. At no time was there 
oliguria, yet at necropsy widespread lesions of hyper- 
sensitivity type, of sulfonamide origin, were found. 
Most noteworthy of these were interstitial nephritis 
and myocarditis which had precipitated heart failure 
in an organ previously damaged by arteriosclerosis. 


Notes on Newer Preparations: The pharmaceuti- 
cal companies are now marketing tablets containing 
combinations of sulfonamides: one-half sulfadiazine 
and one-half sulfathiazole, or one-half sulfadiazine 
and one-half sulfamerazine. Also available is a 
liquid preparation containing the combination of 
drugs plus alkali. The manufacture of these products 
was stimulated by the solubility studies of Lehr pre- 
viously discussed, and there is no doubt that the 
employment of mixtures of sulfonamides deserves 
universal acceptance. However, the convenience of 
prescription for both doctor and patient which is 
obtained by having the drug mixture prepared by 
the manufacturer is an advantage which must be 


weighed against the greater expense of the product. 
Marysville Clinic. 
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Medical Management 
Haro_p M. Hanp, M.D.* 
ee... colitis varies greatly in severity. It 


may be mild, with involvement of only the rec- 
tum and rectosigmoid, so that general treatment 
alone may be sufficient to bring about recovery or 
at least remission. Or it may be severe and fulmi- 
nating, with septic fever, severe anorexia, dehydra- 
tion, and great blood loss due to almost constant 
bloody diarrhea. In this stage, management of 
allergic reactions is not practicable, the psychiatrist 
may do more harm than good, and ileostomy may 
cause death. 

Treatment in general is best divided into two 
parts, that which consists of palliative and support- 
ive measures, and that designed to affect more di- 
rectly the inflammatory reaction in the bowel. 

Under supportive treatment, which I think is the 
most important part of therapy in the average case, 
we might consider, first, control of malnutrition. It 
is important to make the diet as liberal as possible 
in order to get adequate calories for the patient. 
For years, a high protein diet has been stressed. The 
patients often have hypoproteinemia and usually have 
nitrogen deficiency. In many cases it may be neces- 
sary to supplement the diet by protein hydrolysates 
orally and intravenously. 

Supplemental vitamins are essential because of 
poor absorption, loss in diarrheal content, and in- 
adequate intake. Vitamins should be given in large 
doses by mouth and, if there is marked evidence of 
avitaminosis, parenterally also. In addition to the 
ordinary synthetic vitamins, brewer’s yeast should 
be given by mouth as a source of natural vitamin B 
complex. If vitamins are given parenterally, in 
addition to vitamin C and vitamin B complex, liver 
extract is also beneficial. 

Correction of the depletion of blood and blood 
proteins is important. As there is usually anemia 
due to loss of blood as well as hypoproteinemia, 
transfusions of blood and plasma should be used 
freely. 

Another palliative measure of importance is con- 
trol of diarrhea. The diet should be smooth and low 
in residue to avoid stimulating intestinal motility. 
Inert substances such as bismuth and kaolin which 
have a tendency to retard motility and solidify stools 
may be given. Tannalbin also is frequently used 
for this purpose. Tincture of opium is occasionally 
beneficial if used for only a short period of time in 
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Uleerative Colitis 


an acute flare-up. (It should not be used for long 
periods, however, because of the tendency to habit- 
uation.) Bed rest, sedatives and antispasmodics are 
helpful in controlling diarrhea, and removal of foci 
of infection also may help. 

Psychotherapy is of definite value as a palliative 
measure. Although it is desirable to have a formal 
psychiatric evaluation, this is not always feasible. In 
any event, general psychotherapy will fall largely on 
the shoulders of the attending physician, who should, 
of course, administer psychotherapy to the limit of 
his ability. Very often he can accomplish much by 
patient listening, sympathetic understanding, re- 
assurance, helping the patient adjust to this serious 
chronic disease, helping him with emotional and 
family problems. (Problems associated with a dom- 
inating parent are found commonly in patients: hav- 
ing this disease. ) 

Palliative treatment alone may induce a remission 
in some of the mild cases. In considering the mea- 
sures which are supposed to attack more directly the 
inflammatory reaction in the colon, one may men- 
tion, first, vaccines and serums. 

For many years Bargen has claimed that a diplo- 
streptococcus is the specific causative agent in most 
cases of ulcerative colitis, Bargen’s work has not 
received general confirmation. It is felt by most 
workers that the streptococcus described by Bargen 
is a variant of the streptococcus fecalis, and there is 
no real evidence that it is other than a secondary 
invader. For that reason the use of diplostrepto- 
coccus antiserum and vaccine is confined largely to 
Bargen and his associates. 

Serums such as polyvalent anti-bacillary dysentery 
serum, which was first advocated by Hurst in Eng- 
land and used in this country by Crohn and by 
Bockus, are not used much now. I have seen a few 
patients, in whom the disease was acute, respond 
rather strikingly to this serum. It was the opinion 
of Bockus, and I think also of Crohn, that the benefit 
was not due to a specific effect but rather the result 
of a foreign protein reaction. It is noteworthy that 
the patients who do have a definite or striking re- 
sponse are usually the patients who develop rather 
severe serum sickness. Serums and vaccines are 
very little used since the advent of chemotherapy 
and antibiotics. 

Block and Pollard summarized their experience 
and the experience of others regarding sulfonamides 
and antibiotics in the treatment of ulcerative colitis 
about as follows: The sulfonamides, although defi- 
nitely helpful as a therapeutic adjunct in the treat- 
ment of ulcerative colitis, are definitely not curative 
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in this disease. The response is variable and unpre- 
dictable; it may be rather striking at times, and at 
others there is no apparent benefit. Benefit from 
sulfonamides is probably due to their effect on sec- 
ondary infection and on the bacterial flora of the 
fecal material. The investigators believe the most 
effective sulfonamide is sulfathalidine, with sulfa- 
suxidine a close second. The locally acting sulfona- 
mides may be given over a long period of time in 
small doses in order to maintain remission; this can- 
not be done so well with the more completely ab- 
sorbed sulfonamides. However, in patients with 
infection and fever, and perhaps complications of 
ulcerative colitis, the sulfonamides, such as sulfa- 
diazine, which act after system absorption, may be 
more valuable than the locally acting drugs. 


Penicillin given parenterally has been found to be 
of very little if any value in inducing remission in 
the average case of ulcerative colitis. It may be very 
valuable, however, as adjunct therapy in some of the 
acute febrile complications such as pericolic ab- 
scesses. The effectiveness of penicillin given orally, 
as advocated by Streicher, requires further evalua- 
tion. Essentially the same thing can be said of strep- 
tomycin. It has not yet been clearly evaluated but 
seems to have little or no value in inducing remis- 
sion. The principal effect of streptomycin is prob- 
ably on the intestinal flora, an effect which can be 
achieved more easily and certainly more economic- 
ally by use of sulfonamides. The rapid development 
of resistance by the coliform organisms to strepto- 
mycin would seem to make it of doubtful value in 
the average case of ulcerative colitis. However, it 
too has been found rather helpful at times in con- 
- junction with other measures to combat acute com- 
plications with fever in this disease. 

Among other measures supposed to affect directly 
the inflammation of the bowel is antiamebic therapy. 
This is of course of no value unless amebic infection 
is present. In an occasional case, when the appear- 
ance of the bowel, as viewed by sigmoidoscopy, is 
not typical of non-specific ulcerative colitis and no 
amebae are found in the stools, antiamebic therapy 
may be worth a trial. More important in those cases 
in which lesions atypical of ulcerative colitis are 
disclosed by sigmoidoscopy, is to institute addi- 
tional and more careful search for amebae. We have 
been gratified to find these organisms by additional 
examinations in several such cases. Allergy, which 
Dr. Rowe will discuss, is certainly a factor in many 
cases of ulcerative colitis, particularly in causing 
progression and in maintaining activity. However, 
I do not believe allergy is the basic or fundamental 
cause of the disease. The bland qualities of the diet 
given in determining allergic factors may be signifi- 
cant in the improvement noted, at least in some of 
the milder cases. In severe fulminating cases with 
almost complete anorexia, it is difficult to supply 
adequate calories, and for that reason such diets are 
contraindicated in those circumstances. In less se- 
vere cases, the patient himself will rebel at such a 
diet for a prolonged period. After ileostomy most 


Vol. 70, No. 1 


patients make a striking improvement even though 
the colon (which the allergist considers the shock 
organ in ulcerative colitis) is still in the body and 
the patient is taking an unrestricted diet. 


Miscellaneous procedures of all kinds have been 
used. Martin has tried using thiouracil without any 
truly rational basis, but with reported good results. 

As to the prognosis of this disease, the best review 
in the literature is that of Kiefer. He reported 327 
patients treated for a period of two years or over. 
The striking thing is the close correlation between 
the effectiveness of medical treatment and the amount 
of involvement in the bowel. Where only the recto- 
sigmoid or this area and the left side of the bowel 
were involved, about two-thirds of the patients got 
along satisfactorily on medical treatment. On the 
other hand, if the entire bowel was involved, or if 
segmental colitis was present involving the right side 
of the bowel, the disease was controlled by medical 
management in only about one-third of the patients. 
Of the total patients in his series, about one-half 
responded satisfactorily to medical management. For 
patients who do not respond well’to medical treat- 
ment, the choice lies between a great deal of disabil- 
ity and operation, which usually means ileostomy 
with or without colectomy. 

I believe there is no great difference of opinion 
as to the necessity for operation in quite a large 
number of these patients. However, there is consid- 
erable difference of opinion as to when medical 
measures should be abandoned for surgical proce- 
dure and as to whether or not operation should ever 
be done in the patient with ulcerative colitis of the 
acute fulminating type. Cattell’s review of the fatali- 
ties in patients undergoing operation for ulcerative 
colitis showed that two-thirds of the mortality came 
in operations done as emergency measures on these 
patients. The Lahey Clinic group succeeded in cut- 
ting down this mortality by getting the patient and 
the doctor to accept ileostomy earlier. Certainly this 
will decrease the mortality rate in the acute febrile 
cases, but it may also increase the number of patients 
with a permanent ileostomy who might otherwise 
have had a remission without it. Bargen recently 
stated that he and his associates at the Mayo Clinic 
have not had an ileostomy done for acute fulminat- 
ing ulcerative colitis in the last ten years, because of 
the high mortality. Bockus has also abandoned use 
of ileostomy in the acute fulminating cases because 
of the associated high mortality. 


Allergie Aspects 
ALBERT H. Rowe, M.D.* 


When an allergic state is the sole cause of ulcera- 
tive colitis, pathological changes in the colon with 
resultant symptoms gradually disappear with the 
control of food, pollen or drug allergies. But when 
the allergic reactivity is complicated by infection, 
anemia, hypoproteinemia or avitaminosis, the various 
complications of severe or fulminating cases arise. 
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Following are the reasons for considering allergic 
reactions to food as a primary cause of the disease: 


1. Allergic reaction to foods in the gastrointestinal 
tract is very common. It may be localized to any 
area from the mouth to the anus. Allergic states in 
the mouth and pharynx (especially those causing 
canker sores), in the stomach and probably in the 
small intestine, have occurred not infrequently in 
our controlled cases of chronic ulcerative colitis. 
Evidence also increases that “mucous colitis,” the 
irritable colon, colonic pain and soreness, idiopathic 
bleeding especially in childhood, constipation and 
diarrhea, as well as localized inflammations in the 
lower bowel, rectum and anal canal, and pruritus 
ani, require the proper study of allergic reactions, 
especially to foods, along with other recognized 
causes. Milk and, less frequently, fruits, egg, choco- 
late and other foods may cause allergic diarrhea. 
With recognition of such allergic states, the necessity 
of assuming psychosomatic causes for gastrointesti- 
nal disease, and especially symptoms, will be greatly 


reduced. 


2. Allergic reaction offers the most logical ex- 
planation for the underlying lesions of chronic ul- 
cerative colitis. Remembering that atopic allergic 
states may cause vascular reactions, the hyperemia, 
edema and easy bleeding of the mucosa can be 
understood. The granular appearance can be ex- 
plained, as in atopic eczema, by the minute amounts 
of serum that exude from the allergically inflamed 
tissues, giving the mucosa a granular appearance. 
Protein-rich serum finally exudes, often in large 
amounts, causing in part the hypoproteinemia. 

The herpetic and larger ulcers in the colon of 
many patients with ulcerative colitis may arise from 
minute vascular thromboses similar to those which 
cause oral canker sores, which as we know are usu- 
ally caused by allergic reactions to food and at times 
to drugs or bacteria. When secondary infections 
occur, these ulcers extend, encouraging further in- 
fection. This infection, and especially autodigestion 
by trypsin rushed into the colon by hyperperistalsis, 
causes denudation of the mucosa and exposure of 
larger vessels, with consequent free or massive bleed- 
ing and at times perforation. 


3. As has been shown experimentally and clinic- 
ally, chronic allergic reaction can produce scar tis- 
sue. This, with or without secondary infection, can 
result in fibrosis, with resultant narrowing, loss of 
haustra, and kinks and strictures in the colon. When 
infection is active, fistulae, adhesions, localized or 
generalized peritonitis, and at times death, may 
result. 


4. Exacerbations in chronic ulcerative colitis can 
be explained by the tendency for chronic allergic 
states to become refractory, which accounts for the 
recurrent attacks of bronchial asthma, allergic head- 
aches or migraine and other manifestations, due es- 
pecially to allergy to foods. 


In the treatment of chronic ulcerative colitis, the 
possibility of allergic reaction as a cause has been 
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considered in all our patients. For the study of 
possible allergic response to foods, the fruit and 
cereal-free elimination diet is preferred in mild or 
moderate cases of this disease. If the patient knows 
that a food in the diet disagrees, it is excluded. At 
first, specified vegetables may be pureed if diarrhea 
is marked. Potato or tapioca caramel puddings, 
potato-soy bakery products, and sugar with specified 
meats must be taken. in amounts to protect weight 
and nutrition. In fulminating cases a “minimal diet” 
containing white potato, tapioca and at times rice, 
sugar, lamb, tea and salt may be helpful. It should 
contain 2,500 or more calories and at least 75 grams 
of protein. In those cases in which the patient is 
benefited, improvement occurs in about 10 to 20 
days. After this is assured, then single foods such 
as rice, rye and corn can be added, one every five 
to seven days. Fruits should be tried cautiously; 
and milk, because of the great frequency of allergic 
reaction to milk in these cases, should be excluded 
for many months. If definite evidence of allergic 
response to milk or other foods is obtained, it may 
be wise to exclude them for years. 

If allergic reaction to pollen is indicated by the 
patient’s history, with or without positive skin tests, 
desensitization is important, and the use of a pollen 
filter in the bedroom may be advisable. In one 
patient with chronic ulcerative colitis that had re- 
curred for seven years in the late summer and fall, 
the disease now has been well controlled with pollen 
antigen therapy alone for seven years. When allergic 
reaction to pollen is suspected, multiple antigens 
should be used. Extremely weak dilutions are advis- 
able during the pollen season. Prolonged perennial 
desensitization is important. 

For hypoproteinemia, transfusions and at times 
plasma are important. Amino acids by vein may be 
given, but the tendency to venous thromboses and 
reactions from them should be borne in mind. Be- 
cause of the residual traces of milk or pork allergens 
in the trypsin digested product, the acid hydrolyzed 
amino acids are preferable for patients with chronic 
ulcerative colitis. These amino acids may be given 
also by mouth if the taste is tolerated. 

Antihistaminic drugs have reduced_cramping and 
tenesmus in three patients. Mild symptoms in one 
patient were controlled with pyribenzamine three 
times a day even with gradual reinstatement of a 
general diet. 


Surgieal Aspects 
Leon GoLpMan, M.D.* 


We are all in agreement that the treatment of 
chronic ulcerative colitis is medical as long as the 
patient is doing well and as long as satisfactory 
results are obtained. 

The surgeon has this to say: Many patients with 
ulcerative colitis die of the disease. A mistake that 
surgeons have made in this clinic has been in operat- 
ing on patients too late. Among those patients who 
come to surgical operation moribund or close to. 
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being moribund, the mortality rate is very high. 
Some of. these patients present surgical problems. 
The internist should call in the surgeon when cer- 
tain problems arise, even though the patient does not 
require an operation. In border-line groups there 
may be great difficulty in arriving at a decision. 

Everett Kiefer of the Lahey Clinic reported a se- 
ries of late clinical results in patients with ulcerative 
colitis who were under medical management. In 
patients they treated over a period of two years, he 
reported good control or good results in 34 per cent; 
fair control in 12 per cent; and poor control in about 
54 per cent. It takes a long period of time before 
one can draw up a lifetime prognosis of an indi- 
vidual patient. Histories may differ tremendously 
among cases. In spite of the sigmoidoscopic ex- 
amination the clinical aspects may vary. Many pa- 
tients have had acute or chronic ulcerative colitis 
and have had complete disappearance of symptoms 
or a long phase of remission followed by recurrence. 
Often the disease progresses and the patient’s con- 
dition becomes worse in spite of anything that is 
done; and in many patients who have acute fulmi- 
nating ulcerative colitis the problem is grave with 
or without any surgical treatment. Unless we can 
ear-mark each case, it is difficult to arrive at a prog- 
nosis and difficult to evaluate therapy. 

There are certain indications for surgical opera- 
tion: Disability from the disease in spite of any 
therapy; sepsis of one type or another; persistent 
inflammation in the colon; intra-abdominal absces- 
ses; and inflammatory tumors of the bowel or mes- 
entery. There is another group in which carcinoma 
develops—3 per cent of all patients with ulcerative 
colitis and 7 per cent of those operated on. 

In the group reported by Kiefer, 36 per cent re- 
quired surgical treatment. Cattell from the same 
clinic reported that in a 20-year period surgical 
operation was necessary for about 25 per cent of 
patients with ulcerative colitis. These percentage 
figures may be relatively high, since many of the 
patients were sent to the Lahey Clinic specifically 
for that purpose. 

Ileostomy is the required procedure, and surgical 
deaths are experienced mainly in the first operation. 
Whereas the over-all mortality rate was about 20 per 
cent in the Lahey Clinic series, in the last two years 
it has been only 4 per cent—mainly because patients 
have been operated on earlier in the course of the 
disease and operation has not been carried out on 
patients with acute fulminating colitis. 

Pseudopolyposis and fistulae as well as organic 
stricture in the bowel (which it is important to 
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differentiate from spasm) are indications for sur- 
gical operation. 

Many patients will have a single or recurrent 
severe hemorrhage from the bowel which may even 
cause death. During the active hemorrhage phase it 
is generally felt that operation is not indicated be- 
cause it is impossible to determine the source of 
bleeding. There are, however, reports in the litera- 
ture of removal of parts of the colon, during hemor- 
rhage, with survival of the patient. 

In the segmental type of ulcerative colitis as de- 
scribed by Crohn, involving the right or left colon, 
one may be able to remove the involved part and 
anastomose the two ends, thus preserving the con- 
tinuity of the intestinal tract. Usually the rectum is 
involved early in the disease, which necessitates 
ileostomy. With the use of a new type of ileostomy 
bag, many of the patients have less difficulty sub- 
sequently. The Rutzen bag, custom-made for the 
patient, fits snugly around the ileostomy opening. 
It is changed twice a day. and it can be drained 
through a spigot at the bottom. 

As ileostomy is a life-saving procedure followed 
by return to health, we have not yet encountered a 
patient who would rather be as he was before the 
operation, despite the inconvenience. Some physi- 
cians feel that if the patient is doing well after ileos- 
tomy, it is not necessary to remove the colon later. 
However, many patients continue to have infection in 
the colon even after diversion of the fecal stream by 
ileostomy. They may have sepsis involving the mesen- 
tery of the colon with absorption into the portal sys- 
tem carried to the liver. If the colon is not removed, 
some patients will have stricture or malignant 
growth after ileostomy is performed. For these rea- 
sons it is well to remove the colon six months after 
ileostomy. Since there is little possibility that the 
ileostomy may be closed at some later time and the 
continuity of the bowel restored, there is little reason 
to preserve the colon with that in view; the patients 
operated upon usually have irreparable changes that 
have been caused by the disease. 

In recent years there has been a good deal of 
speculation regarding emotional factors as a possible 
cause of ulcerative colitis, but the reports in the 
literature are not very convincing. Many psychi- 
atrists who write on the subject lump all the disurb- 
ances of the colon into one category. There is a 
great deal of difference between a patient who has a 
functional disturbance of the colon and one who has 
ulcerative colitis. Very few gastroenterologists have 
seen a functional disturbance, such as irritable colon, 
develop ultimately into ulcerative colitis. 
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Bipinde and tumors of the jaws occur with much 
greater frequency than is generally recognized. 
The location makes early diagnosis and treatment 
imperative. Such lesions, if benign, ‘are amenable 
to relatively simple treatment that will prevent de- 
formity and injury to healthy teeth. 

Late diagnosis or inadequate treatment of malig- 
nant lesions can result at best in mutilation, if not in 
death of the patient. 

It is as much the responsibility of the physician 
as of the dentist to be on the lookout for the first 
signs of tumor growth. Occasionally metastatic foci 
from undiagnosed primary malignancies elsewhere 
in the body will make their first appearance in this 
easily accessible area. Histologic examination by 
biopsy may then lead to the discovery of the original 
lesion. 

On account of difficulties in differential diagnosis 
and for the sake of simplicity, both benign and 
malignant lesions of the jaws will be considered, and 
the following simplified classification will be fol- 
lowed in this chapter: 


CLASSIFICATION 


A. Cysts OF THE JAWS: 

1. Cysts of non-odontogenic origin 
a. Median maxillary and mandibular cysts 
b. Globulo-maxillary cysts 
c. Incisive canal cysts 

2. Cysts of odontogenic origin 
a. Radicular cysts 
b. Follicular cysts 

3. Dermoid cysts 


B. ODONTOGENIC TuMORs: 


1. Odontoma 

2. Cementoma 

3. Ameloblastoma (adamantinoma) 
4. Alveolar giant cell tumor 


C. OSTEOGENIC TUMORS: 


. Exostoses 

. Osteoma 

. Osteogenic sarcoma 

. Central giant cell tumor 
. Endothelial myeloma 

. Multiple myeloma 


Au PWN 


D. SECONDARY MALIGNANT TUMORS: 


1. Metatastic carcinoma 
2. Lymphosarcoma 
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Diagnosis in every case is based on inspection, 
palpation, roentgenogram and biopsy. There is no 
excuse for omitting the biopsy examination because 
only in this way can an accurate diagnosis be made 
and adequate treatment be instituted. 


CYSTS OF THE JAWS 


True cysts of the maxilla and mandible are epi- 
thelial in origin and are lined by epithelium. They 
arise either from rests remaining during closure of 
facial clefts, or from cells concerned with tooth 
development. 


NON-ODONTOGENIC CYSTS 


With the exception of so-called “traumatic cysts,” 
which are non-epithelial and merely osteolytic de- 
fects occurring as the result of hematoma formation, 
the non-odontogenic cysts are the result of develop- 
mental malformations and are consequently found 
only where embryonic processes fuse in the jaws. 
Such areas are found in the midline of the maxilla 
or mandible, the fusion between the premaxilla and 
maxilla, and in the incisive canals. 


1. Median Maxillary or Median Mandibular Cysts: 


These cysts may occur at any point along the junc- 
tion of the maxillary processes, and are therefore 
found between the roots of the central incisors (an- 
terior median cysts) or farther back in the soft palate 
(posterior median or palatine cysts). They arise 
from enclaved embryonal epithelium at the point 
of union between the two maxillary processes in the 
formation of the hard palate, or between the two 
halves of the mandibular process, resulting in the 
median mandibular cyst. 

Unless they become infected or irritated by 
trauma, the lesions are symptomless, although the 
larger cysts may reach a diameter of 2 cm. in size, 
producing a swelling which may be seen either on 
the lingual or on the labial aspect of the gum. 

In roentgenograms such cysts are revealed as 
elongated, elliptical, and frequently “drop-like” 
radiolucent areas between the central incisor teeth. 
They often cause divergence of the tooth roots but 
otherwise do not involve them. (See Figure 1.) 


2. Globulo-Maxillary Cysts: 


Globulo-maxillary cysts form in the alveolar bone 
at the junction of the globular and maxillary proc- 
esses. They are lined with epithelial cells which 
were enclaved during fetal development and are 
found between the lateral incisor and cuspid teeth. 
Unless they become infected, discovery is usually 
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accidental during routine radiographic examination 
which reveals a unicystic radiolucent area, frequently 
droplike, with the point extending up to the crest 
of the alveolar ridge. The adjacent tooth roots 
diverge but may be incorporated within the cyst. 
(See Figure 2.) 


Figure 1.—Median maxillary cyst. 


Figure 2.—Globulo-maxillary cyst. 
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3. Incisive Canal Cysts: 


The incisive canal cyst, often called a cyst of the 
nasopalatine canal, is of developmental origin and 
occurs in the midline of the maxilla. Irritation or 
inflammation, with blocking of secretions within the 
canal, produces an epithelial lined cyst filled with 
mucoid or purulent secretion. Roentgenograms dem- 
onstrate a unicystic, spherical or heart-shaped radio- 
lucent area in the region of the incisive canal. 


Treatment of all cysts of non-odontogenic origin 
consists of the institution and maintenance of con- 
tinuous drainage until the cavity has filled with new 
bone. Enucleation may be done on small cysts when 
it can be accomplished without injury to adjacent 
teeth, thus shortening convalescence. Care must be 
taken to remove the entire cyst membrane. Large 
cysts are best treated by forming a window into the 
dome of the cyst with the production of a permanent 
wide opening into the oral cavity. The cyst mem- 
brane is not traumatized, so that all surfaces are 
covered with epithelium, and the remaining part of 
the cyst becomes a part of the oral cavity. Epithelial 
repair is prompt and new bone gradually fills the 
defect or bone space until the surface has returned 
nearly to normal. In dealing with the relatively 
larger cysts, especially where vital tooth roots are 
involved, and a prolonged period of observation is 
assured, a small foramen may be devised by drilling 
through the most accessible wall of the cyst and 
fitting the opening with a so-called “collar-button” 
device, or other form of drain to maintain decom- 
pression until bone regeneration .has been accom- 


plished. 


ODONTOGENIC CYSTS 


Odontogenic cysts are the most common cysts of 
the jaws. They originate from dental anlagen or 
from various stages of tooth development, and may 
be composed of one or all the tissues which make 
up the normal tooth. Although they may be found 
in any part of the jaws, the most common site is the 
third molar region. These cysts are directly related 
to the teeth in contradistinction to the facial cleft 
cysts. 


1. Radicular Cysts: 


Radicular or periodontal cysts are related to 
erupted teeth only. They are invariably associated 
with infection at the root of the tooth and death of 
the pulp. This may follow an acute or chronic course 
depending on the infective organism, and may show 
a systemic reaction, a local inflammatory reaction or 
be practically asymptomatic. It is more common in 
the maxilla than the mandible, although it may be 
found in any portion of the alveolar ridge, and mul- 
tiple cysts are common. These cysts may enlarge by 
absorption of the adjacent bone to project through 
the ramus of the jaw or perforate into the maxillary 
sinuses, and the larger cysts may surround the roots 
of several adjacent teeth. In the beginning there is 
destruction of bone with granuloma formation, fol- 
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lowed by necrosis and liquefaction of the central 
area and the formation of an epithelial cyst mem- 
brane. 

Roentgenograms demonstrate a distinct, non- 
trabeculated dehiscence or radiolucent zone of vary- 
ing size around the apex of the root of an erupted 
tooth. The peripheral margin is well defined by an 
osseous condensation which shows as a fine white 
line on the film. 

Treatment consists of removal or resection of the 
tooth with complete destruction of the lining epi- 
thelium. (Figures 3 and 4.) 


2. Follicular Cysts: 


Follicular or dentigerous cysts are formed from 
the epithelium of the enamel organ, usually affect 
teeth before eruption and are, therefore, most com- 
monly found in young people. When the lesion arises 
from the enamel organ at an early stage, the tooth 
itself does not develop and a simple follicular cyst is 
formed. In the later stage of development the cyst 
surrounds the crown of the tooth (dentigerous cyst) 
or even the entire tooth, and, by extension, several 
teeth may be involved. Completely embedded cysts 
are usually sterile. 


Roentgenograms demonstrate a radiolucent, single 
or multiloculated area with a border of condensed 
bone. The third molar, cuspid and premolar regions 


Figure 3.—Radicular cyst. 
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Figure 4.—A radicular cyst arising from _the root of the 
left central incisor tooth in the maxilla, and destroying the 
greater part of the hard palate on the left side. 


are most frequently involved. Follicular cysts may 
be differentiated from others by their location, their 
greater size, and the associated teeth. 

Treatment is imperative and should be performed 
promptly with removal of the involved tooth and a 
thorough destruction or removal of the entire epi- 
thelial lining, else the cyst will recur. A cyst of 
this type is the most prone to undergo malignant 
change with formation of an ameloblastoma or occa- 
sionally a squamous cell carcinoma. (Figures 5 


and 6.) 
DERMOID CYSTS 


Dermoid cysts are of embryonal origin formed 
by an infolding of the epiblast, and the buried tissue 
produces dermal appendages and mesoblastic tissues, 
of which those normally associated with the jaw and 
mouth are most common. Progressive enlargement 
of the jaw is one symptom. Pain is a late symptom. 
The cyst is composed of a fibrous sac with an epi- 
thelial lining, containing various dermal structures. 
Roentgenograms may disclose numerous teeth and a 
part or an entire jaw within the cyst cavity. As these 
cysts tend to increase in size with destruction of 
adjacent tissue and to cause deformity, complete 
removal of the entire sac is necessary. 


ODONTOGENIC TUMORS 


Tumors of odontogenic origin may be either be- 
nign or malignant and treatment of them is varied. 
A definite diagnosis is always essential in order that 
proper treatment may be promptly instituted. 


1. Odontoma: 


The typical growth is essentially a mixed tumor 
consisting of an overgrowth or misplacement of the 
enamel, dentin, cementum, or a combination of two 
or more of these tissues. In the more simple forms 
there may be only a protuberance on an otherwise 
normal tooth, appearing more like hyperplasia than 
neoplasm. In other cases all tissues of the tooth may 
be so seriously disturbed that the growth bears little 
or no resemblance to a tooth, or it may produce 
multiple tooth-like structures. The degree of abnor- 
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mality depends on the severity and the stage of 
development at which the disturbance takes place. 
The resulting tumor may be hard, soft or cystic. 
Roentgenographically the cystic type is quite similar 
in appearance to the dentigerous type of follicular 
cyst, except for the content, which shows rudimen- 
tary rather than fully developed teeth. The solid 
type varies from a radiolucent zone with possible 
denticles to a cementum-amorphous mass with or 
without a radiolucent zone about it. 

Treatment requires the complete removal of all 
rudimentary structures, together with the capsule; 
and if there has been extensive bone destruction, pri- 
mary or secondary repair may be required. (Fig- 
ure 7.) 


2. Cementoma: 


Cementomas are benign growths originating from 
the periodontal membrane about a root. Inflamma- 
tion or trauma may be an etiologic factor. They 
occur in the incisor area of either jaw, more com- 
monly in the mandible, and are associated only with 
vital teeth. The growth is usually symptomless until 
there is pressure on a nerve. In the early or fibrous 
stage, roentgenograms show a radiolucent area, often 
resembling that seen in roentgenograms of radicular 
cysts. As the disease progresses‘ there is a zone of 
increased density, and in the mature state there is a 


Figure 5.—Follicular cyst arising from the right lower 


third molar tooth and destroying the horizontal and 
ascending ramus of the mandible. 
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characteristic radiopaque mass surrounded by a 
narrow radiolucent zone which distinguishes it from 
osteitis or osteoma. 


Treatment, which is required only after symptoms 
have developed, is complete removal of the growth. 
(Figure 8.) 


3. Ameloblastoma: 


Ameloblastoma (adamantinoma or adamantoblas- 
toma) is a malignant tumor derived from epithelium 
that has the power to differentiate into enamel epi- 
thelium without actually forming enamel. It is more 
common in the male than in the female, and fully 
80 per cent are found in the molar area of the man- 
dible. The average age at the time of diagnosis is 
30 years, although cases have been reported in 
patients from 6 to 75 years of age. It is usually 
characterized by a bony swelling, visible inside the 
mouth or even externally, which grows slowly, often 
over a period of several years. The adjacent teeth 
become distorted, but ulceration is observed only in 
an advanced stage of the disease. 

Roentgenograms reveal a radiolucent area, usu- 
ally multilocular or multicystic in appearance, with 
bony trabeculae present and a well demarcated mar- 
gin. The monocystic type is often difficult to differ- 
entiate from an odontogenic cyst, as one or more 
teeth may be completely enclosed in the tissue. How- 


Figure 6.—Multiple follicular cysts of the mandible. 
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ever, careful review of the roentgenogram will usu- 
ally disclose a notch in the cyst wall or small satellite 
cysts about the margin of the larger cyst. 

Although the growth is ordinarily slow, it may 
become accelerated at any time, assuming character- 
istics of either carcinoma or sarcoma. Growth is 
usually by direct extension, with a tendency to dis- 
tend rather than destroy the jaw. However, meta- 
stases to lymph nodes, lung, and other distant areas 
have been noted. ; 

Diagnosis is determined by clinical findings, roent- 
genogram and biopsy. The resemblance to benign 


Figure 7.—A solid, composite odontoma. 


— 


Figure 8.—A mature and symptomless cementoma., 


INSPECT, PALPATE, TAKE X-RAY, BIOPSY 65 


lesions and the difficulty in differential diagnosis 
make a biopsy in any suspicious lesion imperative. 
Early diagnosis and treatment are necessary in order 
that the life of the patient may be saved with the 
least resulting deformity. The tumor is treated as a 
local malignancy, and recurrence is the rule unless 
removal is radical. Excision should always be car- 
ried through healthy tissue. While it is desirable to 
maintain the form and support of the jaw, it is 
better to replace the entire section with a bone graft 
than to perform an inadequate removal. Ameloblas- 
toma of the maxilla, although less common, is more 
serious and requires resection of the entire maxilla. 
(Figures 9 and 10.) 


4. Alveolar Giant Cell Tumor: 


The alveolar giant cell tumor (epulis) arises from 
the periodontium at the neck of the tooth. It is 
related to odontoclastic activity which occurs during 
the resorption of deciduous teeth, or around dis- 
eased teeth in adult life. In the early stages it has a 
reddish-purple color and contains numerous multi- 
nucleated giant cells, while in the more mature 
growth it is firmer, lighter and composed principally 
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Figure 9.—A unicystic ameloblastoma. 


Figure 10.—Ameloblastoma arising in a follicular cyst. 
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of fibrous tissue. The marginal type is found with its 
base on the neck of the tooth and margin of the 
alveolus. The central type develops within the alve- 
olus and remains centrally located until the growth 
loosens the tooth or pain from the expansion neces- 
sitates extraction. Roentgenograms show bone de- 
struction from pressure. Bone spicules can often be 
demonstrated. Biopsy is necessary in establishing 
the diagnosis, as only in this way can a fibroma, 
papilloma or granuloma be differentiated. 

Treatment. Extraction, thorough removal and 
cauterization of the base will effect a cure. However, 
if the tooth is vital, roentgen therapy or surface 
radium may eradicate the lesion without loss of the 
tooth. (Figure 11.) 


OSTEOGENIC TUMORS 


Osteogenic tumors of the jaws resemble those seen 
in other parts of the skeleton. They arise from cells 
in the periosteum or from osteoblasts in the cortical 
bone. 


l. Exostosis: 


An exostosis is a localized overgrowth of other- 
wise normal osseous tissue. Torus palatinus is an 
outgrowth of the median raphe of the hard palate. 
It is usually symmetrical, nodular and covered by 
mucous membrane. Growth is slow and symptomless 
and it is often unnoticed unless it interferes with 
proper fitting of an upper denture. 

Torus mandibularis is an outgrowth on the inner 
surface of the'mandible near the symphysis or along 
the premolar area. It is usually bilateral and symp- 
tomless. 

Multiple exostoses may be found projecting from 
the outer or inner surfaces of the maxilla or man- 
dible. These often develop during childhood and 
cease growth at puberty. 

Roentgenograms show dense shadows in the re- 
gion of the growths, which in some cases have the 
opacity of cortical bone. 

Treatment is required only when the size and loca- 
tion of the growths cause discomfort or interfere 
with the proper fitting of dentures. The growths may 
be excised, but over the hard palate care must be 
taken not to produce a perforation into the nasal 
cavity. (Figure 12.) 

2. Osteoma: 


Osteoma is a true benign osteogenic tumor com- 
posed of cortex or spongiosa. It may occur within 
any portion of the maxilla or mandible or may be 
attached to the cortex by a pedicle. It is slow grow- 
ing, well circumscribed, and usually painless. 

Roentgenograms show an increased density with 
bone deposited parallel to the periosteum, and with- 
out the spiculed appearance of the malignant growth. 

Treatment is elective after the diagnosis has been 
established and should be limited to the restoration 
of a normal appearance as there is little danger of 
recurrence after the patient has reached the age of 
maturity. (Figures 13 and 14.) 
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Figure 11.—Marginal alveolar giant cell tumor. , 


Figure 12.—Torus palatinus. 


3. Osteogenic Sarcoma: 


Osteogenic sarcoma is derived from any embry- 
onal bone cell in any stage of development up to the 
osteoblast, and therefore includes a wide variety of 
cell forms. It is a rapidly growing, solid tumor, 
showing early invasion of bone and adjacent soft 
tissue. Pain is an early symptom. This tumor is 
malignant and causes great local destruction but 
metastasizes later than osteogenic sarcoma in other 
parts of the body. Although rare, it may be found 
in either the maxilla or mandible. 

Roentgenograms show a lesion, usually solitary, 
with osteoclastic and osteoblastic features. It is lacy, 
mottled and has an irregular edge which may be 
confused with the characteristics of early osteo- 
myelitis. There is destruction of cortical bone early, 
with invasion of the soft tissues. 

Treatment. requires radical resection of the in- 
volved maxilla or mandible with adjacent muscles 
and soft tissues as tumors of this type are highly 
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malignant tumors and the percentage of cures is 
very small. (Figure 15.) 


4. Central Giant Cell Tumor: 


True central giant cell tumors may occur in the 
maxilla or mandible as in other bones of the skele- 
ton. They are symptomless until there is periosteal 
irritation or nerve involvement, usually manifested 
by numbness of the lips. Unlike the alveolar giant 
cell tumor, it is most frequently seen in bone that is 


Figure 13.—Osteoma. 


Figure 14.—Osteofibroma. 


BE ALERT FOR JAW TUMORS 67 


preformed in cartilage, near the symphysis angle or 
condyloid process of the mandible or the inferior 
turbinate, ethmoid or sphenoid sinuses. 

Roentgenograms show local destruction of bone, 
often with bone spicules, but the evidence is not 
sufficiently characteristic to differentiate central 
giant cell tumors from other lesions. 


Treatment is conservative, either repeated small 
doses of roentgen radiation or local curettage with 
cauterization of the surface. Unless destruction is 
complete, there will be local recurrence. 


5. Endothelial Myeloma: 


Endothelial myeloma (Ewing’s tumor) may be of 
solitary or multiple origin. It is found usually in 
persons under the age of 25, and the first symptoms 
are usually of a neuralgic character. This rare tumor 
is cellular, soft and often quite vascular. 

Roentgenograms in the early stage may give evi- 
dence typical of osteomyelitis. Later there is lateral 
displacement of the cortex, with bone destruction. 


Treatment consists of radical excision. 


6. Multiple Myeloma: 


Multiple myeloma is the term applied to tumors 
formed from bone marrow cells. Such tumors usu- 
ally produce extensive involvement throughout the 
skeleton. Unlike endothelial myeloma, these tumors 
seldom occur in persons under 25 years of age. The 
mandible is commonly involved. Radiographically, 
multiple punched-out lesions are seen, as the lesions 
are osteoclastic. The finding of lesions in other 
bones confirms the diagnosis. 

Treatment is entirely palliative—by roentgen ther- 
apy and symptomatic medication. 


SECONDARY MALIGNANT TUMORS 


Metastatic malignancies in the jaws in the pres- 
ence of known primary or metastatic lesions else- 
where in the body seldom constitute either a diag- 
nostic or therapeutic problem. However, there is an 
occasional case in which such a metastatic growth 
may constitute the first symptom known to the pa- 
tient and the first evidence found by the physician. 


Figure 15.—Periosteal-osteogenic sarcoma. 
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There is nothing characteristic in these lesions, and 
diagnosis can be made only by biopsy and histologic 
examination, which may give the clue or at least the 
stimulus for the search for the primary lesion. 

Because diagnosis of these as well as other tumors 
and cysts of the jaws can be accurately made in 
no other way, it must be again emphasized that a 
biopsy specimen be taken in every case. 


1. Metastatic Carcinoma: 


Bone metastases may be seen secondary to a pri- 
mary squamous cell or adenocarcinoma in any part 
of the body. A small percentage of these are found 
in the jaws, where they may have ‘osteoclastic or 
osteoblastic characteristics. The tumor may fill the 
marrow spaces without causing bone destruction of 
sufficient extent to be visible in a roentgenogram. 
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Those most commonly seen are from primary lesions 
in the breast, prostate, thyroid, lip and gum. 


2. Metastatic Lymphosarcoma: 


Bone metastases occur in 1 per cent of cases of 
lymphosarcoma, and a few of these have been found 
in the jaws. Metastases in the jaw from other types 
of sarcoma are extremely rare. 


SUMMARY 


Cysts and tumors of the jaw occur more frequently 
than is generally recognized. 

Early treatment of benign lesions of the jaws pre- 
vents deformity and injury to healthy teeth. 

It is the responsibility of physicians and dentists 
to be alert for the first signs of tumor growth. 


“Cancer of the Ovary and Fallopian Tube,” by Erle Hen- 
riksen, M.D., Chapter XXVI of the California Cancer Com- 
mission Studies, will appear in this section in the February 
issue of CALIFORNIA MEDICINE. 
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Physicians throughout the country, and in Cali- 
fornia in particular, have cause to take heart at the 
progressive and aggressive actions taken by the 
House of Delegates and Board of Trustees of the 
American Medical Association at the St. Louis In- 
terim Session. 

In rapid order these two bodies: 


1. Adopted a Statement of Policies which re- 
affirms the belief in the voluntary system of provid- 
ing insurance against medical care costs and points 
to the pitfalls in a political system for this purpose. 

2. Divorced the Washington A.M.A. office from 
the Council.on Medical Service and placed it directly 
under the Board of Trustees. 

3. Voted to expand the personnel, facilities, scope, 
activities and influence of the Washington office. 

4. Voted to establish a nationwide campaign of 
public education to acquaint the American people 
with the true facts of medical care under private or 
governmental systems. 

5. Established a Planning Committee consisting 
of representatives of the Board of Trustees and the 
House of Delegates, to provide over-all planning for 
the Association’s activities. 

6. Voted to raise the necessary funds through an 
assessment of $25 against every A.M.A. member. 


These capsules contain the concentrated thinking 
and acting of the two hundred-odd members of the 
House of Delegates and the official family of the 
A.M.A., a concentration which was in the air at St. 
Louis and which covered twenty-four hours of each 
day. Activity was everywhere. Thinking was clear 
and decisive. Willingness was paramount. 

California doctors have seen this process before, 
right in our own House of Delegates in its meetings 
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of January and May, 1945. They have seen the same 
will to resist the socialization of medicine rise spon- 
taneously from a large body of representatives in 
practically unanimous fashion. They have witnessed 
the raising of funds through membership dues and 
have seen the membership rolls burgeon rather than 
wilt under such a movement. They have seen, they 
have taken part in, the transition of the medical pro- 
fession from a purely scientific body to a key instru- 
ment in the economic and political structure of the 
state. 

Today, California physicians can look on at the 
same metamorphosis taking place in the American 
Medical Association and all its component state and 
county societies. 

The experience of California is being drawn upon 
in the A.M.A. campaign. Doctor John W. Cline is 
one of three members of the A.M.A. House of Dele- 
gates selected to sit on the Planning Committee. 
Doctor Dwight H. Murray is the nominee of the 
Board of Trustees to exercise personal supervision 
over the expanding operations of the A.M.A.’s Wash- 
ington office. It is fortunate that two busy practicing 
physicians. are willing to devote their own time and 
efforts in this campaign, at the expense of their own 
interests and for the benefit of all the medical men 
in the country. The thanks of the profession are 
due them. 

Cheering as is the news from St. Louis, let us not 
delude ourselves as to the magnitude of the problem. 
President Truman has repeatedly announced his 
intention of securing the passage of compulsory 
health insurance legislation. Oscar Ewing, head of 
the Federal Security Administration, started cam- 
paigning for socialized medicine before the Novem- 
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ber ballots were taken, and immediately after the 
votes had been counted, he was thumping the tub 
for his pet scheme to elevate himself to medical czar 
of 147,000,000 Americans. The hackneyed phrase 
“a mandate from the people” has already come out 
of mothballs. 

Medicine faces the task of meeting this political 
pressure by educating the American people in the 
true meaning of what compulsory health insurance 
will bring in its wake. Regimentation of the profes- 
sions and the public, restriction of personal liberty 
of all of us, bureaucracy in the meanest sense of the 
term, deterioration of scientific standards, invitation 
to further socialization, creation of an all-powerful 
central government—these are some of the possibili- 
ties which the medical profession is now bound to 
present to the American people, 147 million of them. 
This is the task cut out for medicine, a task now 
recognized by the A.M.A. and one which must not 
be shirked. There are millions of people and mil- 
lions of miles to be covered, but covered they must 
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be if the story of medicine and the story of a nation 
conceived and developed in the tradition of private 
enterprise are to be heard. 


Medicine must remain a scientific profession but 
it must recognize that to remain scientific it is now 
necessary to become. an economic unit, to create a 
voice which will be heard in the four corners of the 
country, to become militant in the public interest. 
This is not a case of self-protection; medicine knows 
that what is good for the public is good for the pro- 
fession, and state medicine has yet to prove, in more 
than sixty years of trial, that it can achieve for the 
public anything approaching the result of an un- 
fettered profession working under a private enter- 
prise system. 


The A.M.A. session proved that medicine can 
become militant when it sees the way. The will is 
there, the spirit present. All that remains now is for 
the profession as a whole to get behind the movement 
and put medicine on the march. 


An 


In the Beginning 


For the convenience of readers, CALIFORNIA MED- 
ICINE, starting with this issue, will print the sum- 
maries of articles at the beginning rather than at the 
end of the article. This cannot be done in all cases, 
of course, for some articles either do not lend them- 
selves readily to succinct summarization or would 
be spoiled for the reader if some measure of the con- 
tents were made known to him in advance; but with 
these reservations, it will be done where it can be 
done. 


The purpose of this change is to give the reader a 
means of judging, at the time he reads the title of an 
article, whether or not he might expect to profit by 
reading further. 


Behind the decision to make the change was the 
knowledge that many readers commonly read the 


title and then turn to the summary for indication as 
to the value of the full article to them. It is thought 
that putting title and summary on the same page will 
aid in accomplishing the same purpose less cumber- 
somely. 

Although admittedly a departure from convention, 
the new arrangement is not pioneering on the part of 
CALIFORNIA MEDICINE. At least two other scientific 
journals, The Journal of Chemical Physics and The 
Journal of Applied Physics, for some time and ap- 
parently without unhappy reverberation have been 
printing summaries at the beginning of articles. 

If the new pattern is less logical than it now ap- 
pears to be, CALIFORNIA MEDICINE anticipates that it 
will not be long in hearing of this from its sub- 
scribers. 
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Impressions from the Rural 
Health Conference 


’ San Francisco 
Editor, CALIFORNIA MEDICINE 
Dear Sir: 

It was my privilege to attend the second Rural 
Health Conference of the State of California held at 
Sacramento on October 16, 1948. I shall not try to 
review individual papers, as these probably will be 
published, but I did see in this meeting the possi- 
bility of a cooperative piece of work by salen per- 
sonnel and others interested in health and welfare 
that could follow our American pattern of develop- 
ment and also remedy most of the ills of maldistribu- 


tion of health in this vast country of ours where the - 


problems are so numerous and difficult. It was ably 
pointed out by Mrs. I. H. Teilman that such a co- 
operative scheme should start at the local commu- 
nity, the small town, village or rural area that func- 
tions as a unit. The functioning body at that level 
should be a health council consisting of those individ- 
uals within the community who are concerned most 
vitally with health problems, namely the practicing 
physicians, dentists, the public health officer, the 
nurses, members of other health organizations such 
as Tuberculosis Association, Mental Hygiene Asso- 
ciation, and other community organizations that 
have committees concerned with health and welfare 
such as the American Legion, civic and women’s 
clubs. In some communities the health council may 
consist of only three or four individuals; in others 
it may be a much larger group. The function of such 
a council should be to study the local needs and 
strive for the fulfillment of those needs in every way 
possible whether this be through local pressure on 
city officials, whether it be legislative measures at a 
state or national level, or whether it be the activation 
of groups within its own community. 

Upon the doctors and dentists rests the responsi- 
bility of studying their own needs, such as adequate 
hospital facilities, adequate laboratories and other 
essential equipment. These professional people, 
through the aid of the health council and its educa- 
tional opportunities in the community, have a much 
greater chance of obtaining their objectives than 
without such aid. Requests from local groups of 
doctors to medical centers for diagnostic and educa- 
tional help will hardly be refused. The medical 
schools and medical educators as well as other phy- 
sicians in the large centers who are in active teaching 
and research have the organization or at least a basic 
pattern for expansion of its personnel to meet these 
demands. It should be recognized that medical edu- 
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cation is a continuous process and that people in 
medical education have a responsibility toward the 
practicing physician that is continuous throughout 
the period that a physician serves the health needs 
of his community. The larger medical centers, upon 
requests from local physicians, should furnish aid in 
laboratory diagnosis, x-ray diagnosis, consultations, 
ward rounds, lectures and medical conferences. Only 
in this way can the rural physicians discuss with 
specialists local problems at a local level. It should 
also be possible to bring many hospitals in the rural 
areas and small towns up to approved status where 
those young physicians who wish to practice in rural 
areas may have the benefit of seeing that rural prac- 
tice in action while they are still in hospital training 
and where they may have the opportunity to par- 
ticipate in well child conferences and other rural or 
semi-rural health activities in the area. A better 
program for the training of general practitioners 
and rural practitioners could then be developed. 

The role of nurses, both those working in a small 
hospital and those who are married and living in the 
community, and their cooperation to furnish ade- 
quate help to a hospital, was very ably presented by 
Mrs. Gabrielle T. Mulvane and should offer many 
suggestions to those interested in the acute shortage 
of nurses. 

The health council can also make demands upon 
the local public health services, for this organization 
has a very definite responsibility to protect the gen- 
eral health of the community; particularly the safety 
of water supply, milk supply and prevention of dis- 
eases of animal origin that may be transmitted to 
man or from man to man. The public health service 
also serves an important function in its statistical 
studies of diseases. It is in a position to point out to 
the profession the needs and the possible solutions 
to those needs. Important in such statistics are infant 
and maternal mortality rates and prematurity. The 
demand from the rural areas on the one hand and 
the vision of the educators and public health services 
on the other should dovetail in such a manner that 
most areas of the state are covered with this network 
of medical care, thus retaining our pattern of indi- 
vidual endeavor, personal responsibility and coop- 
erative effort without too great interference from 
either the state or the federal government. 

What Margaret Mead in her book “Keep Your 
Powder Dry” stated concerning the country’s mili- 
tary emergency might equally well apply to our 
health problems: “On the home front, every good 
sized community, every city, can tackle its own prob- 
lems, get its own civilian defense going, organize its 
own housing and settle its own feeding problems 
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without waiting for Washington like so many help- 
less and spineless invalids waiting to be lifted from 
one deck chair into another.” And in another place: 
“To win this war we need the impassioned effort of 
every individual in the country; to get that effort it 
will be necessary to throw the ball to the people of 
the small towns and the large, of the farms and the 
mines.” 

This type of solution to our health problems need 
not be a mere dream, the pattern is already set in a 
few areas; other communities need only to follow 
the example. 


H. E. THELANDER, M.D. 


384 Post Street. 


E. Coli Antibiotic 


The increasing difficulty of harmonizing classical 
immunologic theory with clinical data in enteric in- 
fections has led to renewed interest in earlier theories 
of enteric immunity. Thus, Shaughnessy® and his as- 
sociates infected adult human beings with graded 
oral doses of living, virulent Shigella paradysenteriae 
(Flexner) bacteria, about two weeks after having 
immunized them by subcutaneous injections with 
non-viable homologous vaccine. No significant clin- 
ical resistance was noted in these tests. Specific ag- 
glutinins, however, were found. Hardy* conducted 
similar vaccination experiments in institutions car- 
ing for feeble-minded and psychotic patients where 
Shigella infections were prevalent. No significant 
clinical or bacteriological immunity was noted 
against the naturally occurring infection. The con- 
clusion was drawn from both of these experiments 
that circulating antibodies play a negligible role in 
anti-dysentery immunity. 

The earlier theories thus revised pictured enteric 
resistance as due largely to the antagonistic action of 
normal intestinal saprophytes. This theory was re- 
cently strengthened by the demonstration by Heatley 
and Florey* of Oxford University, that certain strains 
of E. coli give off antibiotic substances which are 
both bacteriostatic and bacteriocidal against Eber- 
thella typhosa, Shigella shiga and other enteric 
pathogens. 

In order to throw light on the probable clinical 
role of such antibiotics, Halbert? of the University of 
North Carolina made a survey of the presence of 
antishiga strains of coliform bacilli in rectal cultures 
from 147 children under ten years of age in seven 
different towns in Hidalgo County, Texas. The speci- 
mens were obtained from presumably healthy sub- 
jects. In all, 1,243 coliform strains were isolated and 
tested for their inhibiting and bactericidal effects on 
Shigella paradysenteriae (Flexner III) grown on the 
surface of nutrient agar. Some of the organisms 
showed no antishiga effects whatsoever. About 8 per 
cent of them produced small zones of shigella in- 
hibition up to 2 mm. wide. Ten per cent of the coli- 
form strains produced inhibition zones as wide as 
6 to 7 mm. Concentrations of human or rabbit blood 
as high as 25 per cent did not significantly affect the 
size of the inhibition zone. 
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A single case of acute diarrheal disease was studied 
with relation to the presence or absence of these anti- 
shiga coliforms. During the course of the disease 
there was a profound change in the coliform flora, in 
the direction of the development of organisms which 
showed an even greater degree of antagonism to the 
dysentery bacillus. This shift in the character of the 
flora paralleled the process of recovery, suggesting 
that the coliform bacilli played an important role in 
this recovery. 


The prophylactic and therapeutic use of antibiotics 
produced by these ‘coliform bacteria was suggested 
over 30 years ago by Nissle.® The possibility of pro- 
ducing a usable antibiotic from such strains was 
therefore tested by Halbert? and his associates. They 
found that very low titer antibiotics were produced 
by growing coliform bacilli in deep broth. Very 
strong antibiotic titers were produced, however, by 
the same organisms when grown on the surfaces of 
0.5 per cent nutrient agar. The yields were harvested 
after incubation at 37°C for 24 to 48 hours by one 
of the following methods: (a) The agar was allowed 
to thaw after rapid freezing in solid carbon dioxide. 
As much as one-half of the total volume of the agar 
was thus obtained as a crude liquor; (b) The agar 
was mashed by violent agitation and then centrifuged. 
About one-third of the total volume was thus ob- 
tained in fluid form; (c) the antibiotic was extracted 
by soaking the mashed agar for about one hour in 
distilled water. 


The potency of the crude liquor obtained by the 
carbon dioxide method was often as high as 6,000 to 
16,000 units on the penicillin scale. The crude anti- 
biotic can be stored for as long as six months without 
deterioration. By adjusting its pH to 8, the crude 
product can be heated 100°C for 60 minutes or at 
120°C at 15 pounds pressure for 15 minutes with 
only partial loss of titer. 


The active component in the crude product is 
quantitatively precipitated by acetone or by 40 to 60 
per cent saturation with ammonium sulfate, thus 
leading to a simple method for its concentration. 
Preliminary experiments show that the concentrate is 
relatively non-toxic. As much as 0.5 cc. of a concen- 
trate containing 2,000,000 units of the antishiga 
antibiotic gives no recognizable symptoms when in- 
jected intraperitoneally into mice. Tests of the pos- 
sible therapeutic use of this concentrate are now in 
progress. 
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NOTICES AND REPORTS 


Medieal Public Relations and Government 


CLem WuitaKkeER, Public Relations Counsel for the California Medical Association 


Every Californian, as most of you know, has an 
innate modesty, paralleled or surpassed only by the 
upassuming reticence of a good Texan. 

It is this predilection for self-effacement and 
understatement which has caused us, in recent years, 
to deprecate the assumption that we have only the 
best things in California—and to admit that some- 
times we also have some of the worst. 

Any doctor or medical representative who has 
read some of the demagogic statements of some of 
our California politicians will know what I mean. 

Seriously, California, with all its well-advertised 
sunshine, often turns a dark silhouette to the warld. 
And no one knows it better than the doctors of Cali- 
fornia, who have been forced to fight a bitter battle 
to avert regimentation of their profession. 

We have more than our share of crackpots, do- 
gooders and patent medicine fakirs—and as a con- 
sequence, the contagion of compulsory health insur- 
ance took serious hold in our state somewhat earlier 
than in most others. We have therefore achieved the 
dubious distinction of becoming a testing ground 
for the socializers. 

That, undoubtedly, is the reason I am on this 
program, and have been assigned the subject— 
Medical Public Relations and Government. 

The subject is broad and my experience with it 
has been limited to California, but I will attempt to 
report to you how the fight has gone on our par- 
ticular battleground. Some of our experience may 
be applicable in other states, but some of it may not. 
That is something you can evaluate much better 
than I. 

California medicine experienced its own devastat- 
ing Pearl Harbor Day back in January, 1945! The 
attack came without warning—and from a wholly 
unexpected quarter. 

Earl Warren, a Republican Governor, who had 
enjoyed the confidence and support of most of the 
medical profession—a supposedly conservative Gov- 
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ernor, at the peak of his popularity—suddenly de- 
manded the enactment of a system of compulsory 
health insurance by the Legislature. 

Governor Warren, at that time unbeaten on any 
program of legislation he had requested, served 
notice on medical leaders he was prepared for a 
fight to the finish—and demanded that they capitu- 
late or face the threat of even more drastic legis- 
lation. 

In that 1945 legislative battle, Governor Warren 
had powerful allies. His socialized medical program 
was supported by the California State Federation of 
Labor, by the CIO and the Railroad Brotherhoods; 
by several of the most powerful newspapers in the 
state, by the California League of Women Voters, 
and even by the conservative California Congress of 
Parents and Teachers. 

Even staunch friends of the medical profession 
were fearful of the outcome. Many counselled sur- 
render, believing it better to compromise and save 
something than to go down to —- defeat. The 
odds seemed hopeless. 

How California medicine met that challenge is, 
I believe, one of the finest chapters in our state’s 
hectic political history—a story which has new and 
reassuring significance today when the medical pro- 
fession throughout the nation is faced with the pros- 
pect of a similar showdown battle in Congress. 

I remember very vividly the first session of the 
Council of the California Medical Association which 
I attended, soon after New Year’s Day in 1945. Our 
firm of Whitaker & Baxter had just been retained as 
public relations counsel for the C.M.A. And at that 
meeting, the Council was deciding on fundamental 
policies which would determine how 9,000 doctors 
conducted themselves in a fight to remain free men 
in the practice of their profession. 

There were two vital and basic decisions reached 
at that meeting. 

The first decision was that there would be no 
compromise, nor any surrender, under any circum- 
stances. It would be a battle to the hilt, to the final 
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roll-call. And if medicine went down to defeat in 
the Legislature, it would carry the fight to California 
voters on the referendum. Bluntly and finally, the 
Council declared: “There can be no compromise on 
principles!” 

It was a staunch answer, worthy of the best tradi- 
tions of the medical profession—an answer which 
gave heart and dramatic impact to medicine’s cause. 
It had a ring like Winston Churchill’s immortal 
defy: “We shall defend our island, whatever the 
cost; we shall fight on the landing grounds, we shall 
fight in the fields and in the streets; we shall never 
surrender.” 

The second decision that day was designed to 
fortify the first, to back up C.M.A.’s legislative rep- 
resentatives at the state Capitol with a hard-hitting 
campaign of public education, designed to get the 
medical profession off the defensive and into an 
affirmative position. 

Medicine needed allies, and needed them quickly. 
It needed the aid of business and industry, civic or- 
ganizations, women’s clubs, religious, fraternal and 
veterans’ groups, newspapers and radio. 

The normal public relations procedure, of course, 
called for starting from the grass roots and moulding 
public sentiment until it reached the top. But be- 
cause of the shortness of time and the urgency of 
the situation, we built our house on a reverse floor 
plan. We started at the top and worked down; we 
reached out, with a small professional staff, and with 
hundreds of volunteers, to sell leaders in every walk 
of life on the soundness and rightness of medicine’s 
position. 

In three months, while the issue was pending at 
the Capitol, more than 100 powerful, state-wide 
organizations—the American Legion, the Veterans 
of Foreign Wars, the state Chamber of Commerce, 
the state Grange, the Agricultural Council, the Cali- 
fornia Taxpayers’ Association, teachers’ organiza- 
tions, lodges, churches and farm bureaus—got into 
the crusade against ‘socialized medicine and made 
their influence felt in the Capitol. 

In three months, the number of newspapers sup- 
porting medicine’s position jumped from 80 or 90 
to more than 200—and more than 2,000 editorials 
and cartoons against compulsory health insurance 
were run in that 90-day period. 

For three months, hundreds of doctors, members 
of the Women’s Auxiliary to the California Medical 
Association, medical secretaries and friends of medi- 
cine spent every spare hour building public senti- 
ment in their home communities. Doctors went from 
their offices or operating tables to speak before their 
luncheon clubs, their Legion posts, or their farm 
bureaus or chambers of commerce. Insurance men 
took time off from selling policies to sell the prin- 
ciples of voluntary health insurance as opposed to 
compulsory. Druggists talked to their customers, 
dentists to their patients. 

At Sacramento, C.M.A.’s able, experienced legisla- 
tive team, headed by Dr. Dwight Murray, now a 
member of A.M.A.’s Board of Trustees, and Ben 
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Read, representative of the Public Health League of 
California, worked 18-hour days, talking to legis- 
lators, talking to their home constituents, rallying 
doctors throughout the 80 assembly districts and 40 
senate districts to counteract the pressure being 
brought on legislators by the Governor’s office and 
labor lobbyists. They reached out for help among 
the legislative representatives of business and indus- 
try and other organizations—and got it. They 
worked and fought without let-up. 

Finally, when the roll was called, medicine won 
that fight in the state Assembly 39 to 38—by a mar- 
gin of one vote! Legislatively, it was as great an 
upset as President Truman’s victory over Tom 
Dewey. For the first time in his life, Governor War- 
ren had gone down to defeat—and medicine had 
won the respect of the business community as a new, 
strong arm in the battle to save private enterprise. 

Even before the Legislature adjourned, however, 
the House of Delegates of the California Medical 
Association met—and decided that continuing, con- 
structive action must be taken to win the final vic- 
tory. There were some very definite and well- 
considered objectives set forth. 

It was agreed that all the people of California, 
not just the leaders in business and community life, 
must be told the facts of what socialized medicine 
would mean to them, in inferior medical care, in 
payroll taxes, in political meddling in their private 
affairs. The objective was to drive home the simple, 
understandable truth that political medicine is bad 
medicine—and that California should have none of it. 

It, was further agreed that the agitation for com- 
pulsory health insurance never would end, and that 
the battle could not be finally won until the people 
were convinced that the medical profession _ was 
taking leadership in providing prepaid, budget-basis 
medical care, and that government intervention was 
therefore unnecessary. 

In effect, California medicine agreed that day that 
health insurance was coming, both in our state and 
throughout the nation, in the span of a very few 
years. The only question was whether it was coming — 
on a voluntary basis, with proper medical safe- 
guards, and with the medical profession administer- 
ing it, or whether it was coming on a compulsory 
basis, with politicians at the controls. 

It was decided that the California Medical Asso- 
ciation would launch a public relations and adver- 
tising campaign, with paid newspaper space, radio, 
direct mail and intensive organization activity, to 
make the people of California health insurance con- 
scious—and to convince them that the voluntary way 
was the American way to cope with the problem. 

In carrying out that program, during the interven- 
ing years, the California Medical Association has 
staged Voluntary Health Insurance Weeks in 53 of 
the state’s 58 counties, with the cooperation of city 
and county officials and community leaders. Medi- 
cine, the insurance industry and press have spear- 
headed the campaign; 120 mayors and 600 -city 
councilmen have lent their names and influence to 
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‘the drive: C.M.A. has published nearly 40,000 inches 
of paid newspaper ad copy in 420 daily and weekly 
newspapers—and approximately 30,000 inches of 
tie-in advertising has been donated by druggists, 
dairies, grocery stores, bowling alleys and even bars, 
to put over the Voluntary Health Insurance story. 


California medicine, too, for the past several 
years, has had its own regular radio program on a 
state-wide network, reaching more than 500,000 peo- 
ple every Sunday afternoon. And the commercials, 
of course, have been selling California Physicians’ 
Service, the doctors’ own prepaid medical care plan. 
But in addition, on alternate weeks, we have clasped 
hands with the insurance industry— and sold their 
plans, too. 


There’s an interesting sidebar story in connection 
with C.M.A.’s radio program, which is called “Cali- 
fornia Caravan.” Last year, “California Caravan” 
won the achievement award of the California Con- 
gress of Parents and Teachers for noteworthy service 
in contributing to “the best of family listening.” 
Three years ago, that same organization, the PTA, 
was supporting compulsory health insurance—and 
was bitterly critical of organized medicine. Today 
they are working with us, promoting interest in our 
radio program through the schools and their hun- 


dreds of thousands of PTA members. 


I have only attempted to sketch some of the high 
points of our public relations program in this brief 
presentation. There’s been a tremendous amount of 
spade work done which all of you, in the public 
relations profession, recognize as essential. We have 
700 newspapers in California; our men have been 
in every one of those 700 offices, talking to editors, 
selling medicine’s story. We've called on 400 presi- 
dents of service clubs, 280 officers of veterans’ or- 
ganizations, 500 officers of women’s clubs, lodges 
and civic organizations, 200 insurance company offi- 
cials, and almost every city, county and state official 
in California. 


The job is still unfinished, but we are making 
progress. The impact of a mounting public opinion 
has been felt in legislative chambers. There have 
been no more 39-to-38 roll-calls. 

On medicine’s Pearl Harbor Day, in 1945, Cali- 


fornia Physicians’ Service had about 125,000 mem- 
bers. Today it has more than 600,000! 


Four years ago, only about 2,500,000 California 
citizens were enrolled in voluntary health insurance 
plans. Today there are more than 100 voluntary 
health insurance systems operating ih California, 
with over 5,000,000 insured members—a million 
more than Governor Warren promised to care for 
under his compulsory program. 


We've come quite a way, but we're still not-out of 
the woods. Our Governor, Earl Warren, who had 
hoped to go to Washington, is back with us—and 
we may have another showdown battle in the Janu- 
ary session of our Legislature, but we are ready for 
the showdown! 
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We know this problem isn’t peculiar to California, 
even though it may have been a bit more aggravated 
there. It is an Old World contagion which has spread 
to our New World—and which may menace not only 
the medical profession, but the health and economic 
and social welfare of our whole nation. 


Medicine, today, is in the front lines in one of the 
most critical struggles in the history of our country 
—a basic struggle between two warring philosophies 
of government and economics. The fight is between 
socialism and capitalism, or communism and free 
economy. Call it what you will, it is a war to the 
death. But I have an abiding confidence in the 
soundness of the American people, if we get the facts 
before them. Congress won’t decide whether com- 
pulsory health insurance is to become the law of this 
land; the people will decide that issue in the final 
analysis—and their decision will be the right deci- 
sion, if the true story of American medicine is given 
them. 


Rural Health Conference 


The second annual Rural Health Conference was 
held October 16, 1948, at the Hotel Senator, Sacra- 
mento, California. The general theme of the confer- 
ence was “The Role of Rural Health Councils,” and 
regard was given particularly to the utilization of 
these councils as a means toward improving rural 
health and medical care. 


In the address of welcome, Dr. Andrew M. Hen- 
derson, Jr., vice-president of Sacramento Society for 
Medical Improvement, said: “The physician has long 
been one of the leaders in social welfare work. . . . 
Now the physician is asked to be the leader in restor- 
ing to a sick and crippled world the strength to 
combat the forces that seem to threaten our democ- 
racy. In accepting the responsibility of this leader- 
ship, the medical profession through the American 
Medical Association and its state and county societies 
asks the help of every American citizen so that 
together we may work out a program of health for 
our country.” 


The chairman of the conference and of the Cali- 
fornia Medical Association special Committee on 
Rural Medical Service, Dr. Carroll B. Andrews, of 
Sonoma, reported upon “Rural Health Council De- 
velopment.” The analogy of this type of organiza- 
tion to the early town meeting, both functioning as 
typically democratic units, was pointed out: The 
major functions of the Council, Dr. Andrews said, 
should be: (1) Medical care; (2) Hospital develap- 
ment and improvement; (3) Public health and pre- 
ventive medicine; (4) Education of youth for medi- 
cal and related careers. Miscellaneous functions were 
listed as : (a) General welfare through promotion 
of nutrition, housing and recreation; (b) Maternal, 
infant and premature infant care; (c) Well child 
supervision; (dj Voluntary prepaid hospital and 
medical care plans; (e) Adult health education 
through the voluntary agencies. Dr. Andrews em- 
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phasized that the leadership in these councils natur- 
ally falls to the medical profession. The problem was 
crystallized by an address to the third Annual Rural 
Health Council, Chicago, February 8, 1948, by a 
quotation in part from Dr. Edward E. Elliott, presi- 
dent emeritus of Purdue University, “The price that 
we are going to pay is the effort required to re- 
capture our own sense of self-responsibility.” 

“The Physician and Rural Medical Care” was the 
chief subject of Dr. R. Stanley Kneeshaw of San 
Jose, president-elect of the California Medical Asso- 
ciation. Dr. Kneeshaw emphasized that local organi- 
zations are far more successful in the proper solution 
of their local problems than national or “master” 
planning. A careful analysis of the various problems 
was presented. There are admitted deficiencies pres- 
ent, Dr. Kneeshaw said, but the people of the United 
States may be justly proud that its medical profes- 
sion, working in a system of free enterprise, has 
attained international leadership. “We assume the 
leadership in this task [of providing a system of 
rural medical care] but in accepting this responsibil- 
ity, the medical profession asks the help of the lay 
citizens so that together we can work out the prob- 
lems of rural health,” Dr. Kneeshaw said. 

Dr. Roswell L. Hull, Hollister, emphasized in his 
speech, “Public Health Service for the Rural Com- 
munity,” that even small counties may have well or- 
ganized efficiently functioning health departments 
with a physician health officer on a part time basis, if 
given wholehearted support by the practicing physi- 
cians and enlightened assistance of the citizens and 
organizations in the community. 

Gabrielle T. Mulvane, R.N., San Bernardino, de- 
scribed in her speech, “Training of Registered 


‘Nurses in a Rural Hospital,” the training program 


developed in San Bernardino County in cooperation 
with the San Bernardino Junior College. This has 
been a successful project in supplying well trained 
nurses for a relatively rural area. The recruitment 
of students must be a continuous process, she said, 
and proper integration of education in classroom 
and hospitals, personnel policies and adequate sal- 
aries are requisite. 

Dr. William J. Kerr, professor of medicine, Uni- 
versity of California Medical School, San Francisco, 
in his address, “Training of Physicians for Rural 
Practice,” indicated the necessity for training and 
qualifying more medical graduates for general prac- 
tice in rural communities. Doctor Kerr based his 
observations on his teaching experience and knowl- 
edge acquired from contacts with patients and physi- 
cians in Northern California. 
® He said that 25 years ago a modified preceptor 
system was reintroduced at the University of Cali- 
fornia Medical School in which a few medical 
students spent one month with a physician in gen- 
eral practice in a rural area. The war interrupted 
this program but it recently has been resumed. 

Dr. Kerr outlined a flexible plan for training in 
the graduate years consisting of (1) one year rotat- 
ing internship in a small, well staffed general hos- 
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pital; (2) a second year spent chiefly in ambulatory 
clinics in general medicine, pediatrics, the allied 
specialties and preventive medicine; (3) a third 
year in the ambulatory clinics for surgery, surgical 
specialties, minor surgery, obstetrics and gynecology. 

He pointed out that the early years of practice 
require supplemental postgraduate training and as- 
sistance in adapting to practice. 

In closing, Dr. Kerr stated: “Such a program 
would require a concerted effort of several agencies. 
While I cannot speak for the University of California 
Medical School officially, I would be glad to present 
the problem to the governing agencies and would 
hope for wholehearted cooperation in a project which 
is of such great importance to the people and profes- 
sion of our great state.” 

Honorable Allen G. Thurman, Senator from Col- 
fax (a rural area) and a member of the Senate’s Pub- 
lic Health and Safety Committee, a guest speaker, 
said that “a community, state or nation cannot be 
legislated into health.” He pointed out that expen- 
ditures of tax money for highways, education and 
hospitals have a direct influence on health. He rec- 
ommended that one or two outstanding physicians 
in each district be prevailed upon to serve on the 
local hospital district board. As to legislation, he 
said that “attempts to regiment the profession— 
attempts to bring politics into problems of health for 
the people—may give power and position to the 
politicians, but they are certain to lower the stan- 
dards of care we here are all so interested in raising 
to the highest possible levels.” 

Dr. Charles H. Cutler, Sacramento, a pediatrician 
engaged in private practice, stressed in his speech, 
“Preventive Medicine for the Rural Child,” the need 
for a minimum program for immunization and child 
health guidance and preventive medicine for chil- 
dren in the more rural areas. The physicians in gen- 
eral practice and the local health director must 
cooperatively avail themselves of such consultative 
services as may be arranged, he said. Dr. Cutler said 
there should be additional training of medical stu- 
dents and graduates in pediatrics. The need for 
health councils to integrate the over-all program, 
which is too complex for any single agency to deal 
with effectively, was pointed out. 

Mrs. I. H. Teilman, of Selma, state health chair- 
man, California Federation of Women’s Clubs, out- 
lined in her speech, “The Development and Function- 
ing of Rural Health Councils in California,” the ex- 
periences during the past three years in Fresno 
County in connection with the reorganization of the 
county health department. In this regard she said the 
solution af problems would have been greatly facili- 
tated had a health council been set up as a prelimin- 
ary step. “A health council,” Mrs. Teilman said, “can 
be a great aid in solving some of the unmet health 
needs, such as adequate local health services, sufh- 
cient and accessible hospitals to take care of the 
chronically ill as well as the acutely ill, health centers 
in the communities too small to support a hospital, 
and, probably the most important, a school health pro- 
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gram that extends through all twelve grades for the 
big city as well as every little red schoolhouse.” 


Dr. Ellis D. Sox, chief of the Division of Local 
Service, State Department of Public Health, San 
Francisco, described the interest of the State Depart- 
ment of Public Health in methods pertinent to rural 
health, indicating the possibilities of assistance by 
the Department and the Division of Health Educa- 
tion in developing health councils in an advisory 
and consultative capacity. “The local health depart- 
ment meets a need by providing certain services 
which cannot be furnished by the practicing physi- 
cian alone,” Dr. Sox said. “These public health 
services, however, cannot be provided by the Health 
Department alone and it is necessary to have the 
close cooperation of the practicing physician to a 
point where the Health Department personnel and 
the practicing physicians in the community become 
a team in providing good preventive medicine to the 
community. They are not in competition with each 
other.” 

Frank H. Weisman, assistant director of Cali- 
fornia Physicians’ Service, San Francisco, described 
the C.P.S.-Grange prepaid medical and hospital serv- 
ice plan. He also presented other prepaid medical 
service plans available to rural populations and indi- 
cated the greatest problem at the present time is 
properly publicizing the availability of these pro- 
grams to the farm groups and individuals. 

A panel discussion on rural hospital planning 
ended the meeting. The subject “Private Hospital 
Development” was presented by Dr. N. T. Enloe, of 
Chico, on the basis of his experience since 1901 in 
Butte County. The problems of managing this same 
hospital were presented by Mrs. Anna Weast, hospi- 
tal administrator. It was emphasized that high qual- 
ity private hospital service at equitable rates can be 
maintained in a rural community where efficient, 
sympathetic methods are used. Dr. L. E. Heiges, Jr., 
of Lompoc, indicated that district community hos- 
pitals are serving the community in the same capac- 
ity as private hospitals, differing from them only in 
that the financial and managerial responsibilities are 
spread to the community through the board of direc- 
tors. An interesting project instituted at Lompoc, 


he said, is that of training nurses’ aides recruited . 


from the young women of the community. Dr. Rob- 
ert Dyar reported on the “Hospital Construction 
Program in California.” He explained the means of 
determining eligibility and allocation of funds under 
the Hill-Burton Act. He listed ten projects desig- 
nated for construction funds to supply 350 addi- 
tional hospital beds in 1947-1948. In addition to 
this allocation the approval of nine additional proj- 
ects for 1948-1949 will provide for approximately 
260 additional general beds. This is a total of 600 
beds in various stages of planning or construction 
under the provisions of Public Law 275. There are 
an additional 2,000 hospital beds planned for or in 
process of construction in the state to relieve the 
estimated shortage of 16,000 general hospital beds. 
Plans for assistance in the construction of facilities 
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for mental, chronic disease, tuberculosis, and public 
health centers are being formulated and will be 
instituted during the 1949-1952 interval. Dr. Dyar 
emphasized the primary importance of a community 
organization such as a Rural Health Council to assist 
in developing and establishing adequate hospital 
facilities. 


CONCLUSION OF THE CONFERENCE 


The following conclusion was proposed by the 
chairman and accepted by the conference: 


This conference has considered the means of im- 
proving the type of medical service to the rural areas 
of our state. To foster such improvements, voluntary 
rural health councils have been and are being organ- 
ized throughout the United States and California. 
This type of council acts essentially as a cooperative 
steering committee made up of citizens who will 
mutually foster and promote the improvement of 
medical care facilities in their own areas. This con- 
ference has considered the most important subjects 
in rural health today. The program has covered the 
related subjects of increasing the number of well 
trained physicians to engage in rural general prac- 
tice, providing nurses and the necessary hospital, 
laboratory and x-ray facilities and personnel. 


It is hoped that the conference will provide suffi- 
cient ideas to be taken home and used in the farm 
neighborhoods to help the physicians, dentists, 
nurses and health officers to improve the health con- 
ditions and reduce illness by prevention rather than 
cure in an ever increasing proportion. 


Respectfully submitted, 
CARROLL B. ANDREWS, M.D. 


Chairman, Committee on Rural Medical Service. 


In Memoriam 


Batty, THomas Epwarp. Died in San Francisco, Novem- 
ber 15, 1948, aged 78, after an extended illness. Graduate of 
the Cooper Medical College, San Francisco, 1892. Licensed 
in California in 1892. Doctor Bailly was a retired member of 
the San Francisco County Medical Society, and the Califor- 
nia Medical Association. 


+ 


Futcn, Cuartes Epwarp. Died in Beverly Hills, October 
25, 1948, aged 50. Graduate of the University of Michigan 
Medical School, Ann Arbor, 1923. Licensed in California in 
1927. Doctor Futch was a member of the Los Angeles County 
Medical Association, the California Medical Association, and 
a Fellow of the American Medical Association. 


+ 


Haim, Artuur. Died in San Francisco, October 28, 1948, 
aged 50. Graduate of Hamburgische Universitat, Medizin- 
ische Fakultat, Hamburg, Germany, 1923. Licensed in Cali- 
fornia in 1936. Doctor Haim was a member.of the San Fran- 
cisco County Medical Society, the California Medical Asso- 
ciation, and a Fellow of the American Medical Association. 
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JENNINGS, LAURENCE SHERMAN. Died in San Francisco, 
November 5, 1948, aged 34. Graduate of Rush Medical Col- 
lege, Illinois, 1939. Licensed in California in 1946. Doctor 
Jennings was a member of the San Francisco County Medi- 
cal Society, the California Medical Association, and the 
American Medical Association. 


+ 


Jounston, James. Died in Los Angeles, October 25, 1948, 
aged 85. Graduate of the University of Toronto Faculty of 
Medicine, Ontario, 1884. Licensed in California in 1922. 
Doctor Johnston was a retired member of the Los Angeles 
County Medical Association, and the California Medical 
Association. 


% 


Lewis, LLEWELLYN Roy. Died in Los Angeles, October 24, 
1948, aged 58. Graduate of Northwestern University Medical 
School, Chicago, Illinois, 1916. Licensed in California in 
1926. Doctor Lewis was a member of the Los Angeles County 
Medical Association, the California Medical Association, and 
the American Medical Association. 


+ 


McCaustanpb, WittiaAM Sumner. Died in Chula Vista, 
November 7, 1948, aged 70, of cancer of the stomach. Grad- 
uate of the University of Pittsburgh School of Medicine, 
Pennsylvania, 1904, Licensed in California in 1922. Doctor 
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McCausland was a member of the San Diego County Medical 
Society, the California Medical Association, and a Fellow 
of the American Medical Association. 

& 

Ray, Freperick Sytvanus. Died in Los Angeles, Septem- 
ber 12, 1948, aged 66. Graduate of Johns Hopkins University 
School of Medicine, Baltimore, Maryland, 1908. Licensed in 
California in 1911. Doctor Ray was a member of the Los 
Angeles County Medical Association, the California Medical 
Association, and a Fellow of the American Medical Associa- 
tion. 


+ 


Stocums, LeirH Ho.urncsHeap. Died in La Canada, No- 
vember 23, 1948, aged 64, of heart disease. Graduate of Wash- 
ington University School of Medicine, St. Louis, Missouri, 
1913. Licensed in California in 1938. Doctor Slocumb was a 
member of the Los Angeles County Medical Association, the 
California Medical Association, and the American Medical 
Association. 


+ 


Tuomson, Daviv. Died in Burbank, October 22, 1948, 
aged 65, of a heart attack. Graduate of Rush Medical College, 
1914. Licensed in California in 1922. Doctor Thomson was a 
member of the Los Angeles County Medical Association, the 
California Medical Association, and a Fellow of the Ameri- 
can Medical Association. 


a 
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NEWS and NOTES 


NATIONAL + 


ALAMEDA 


Dr. Leonard A. Barnard of Oakland was elected presi- 
dent of the Alameda County Medical Association at a meet- 
ing of the association in November, succeeding Dr. William 
G. Donald of Berkeley. Dr. Eric Reynolds was elected vice- 
president, and Dr. Dorothy Allen was reelected secretary for 
her fourth successive one-year term. 





FRESNO 


The appointment of Glenn W. Gillette, formerly a San 
Francisco public relations counsellor, as executive secretary 
of the Fresno County Medical Society, was announced last 
month by Dr. K. D. Luechauer, president of the society. 


LOS ANGELES 


Plans have been completed by University of California 
Extension for a new spring refresher course for laboratory 
technicians beginning Friday, February 11, at 7 p.m. in 
room 708 of the Hillstreet Building, 813 South Hill Street in 
downtown Los Angeles. The course will include 15 weekly 
meetings from 7 to 9 p.m. It will be a series of lectures for 
laboratory technicians, dealing with the most important 
recent developments in clinical laboratory practice. The 
course consists of 30 hours of instruction (lecture and dem- 
onstration) in the following fields: bacteriology, serology, 
biochemical methods, parasitology, protozoology, and hema- 
tology. 


a8 * * 


Dr. Burrell O. Raulston, dean of the University of South- 
ern California Medical School, has been appointed to the 
12-man National Advisory Heart Council by the Surgeon 
General, U.S. Public Health Service. Provided for in the 
National Heart Act of 1948, the Council will advise on the 
program of the National Heart Institute for controlling 
cardiovascular disease. It will collect information on research, 
advise on the development of research programs, and make 
recommendations to the Surgeon General on applications for 
grants to support research and training.’ 


oe * Bo 


A one week postgraduate course in pulmonary disease, 
sponsored by the American Trudeau Society, will be held 
January 24 through January 29 at the new offices of the 
Los Angeles County Tuberculosis and Health Association, 
1670 Beverly Boulevard, Los Angeles. The course will be 
presented under the auspices of the College of Medical 
Evangelists, the University of Southern California School of 
Medicine, and the University of California at Los Angeles 
Medical School. 


* 2s * 


Dr. John E. Bergmann has been elected president of the 


Santa Monica Bay District chapter of the Los Angeles County ° 


Medical Association. Other officers are Dr. George Bien, 
vice-president; Dr. John Vaughn, secretary-treasurer, and 
Dr. Howard Horner, librarian. 


STATE °* 


COUNTY 


Dr. Donald C. Collins of Hollywood was elected a vice- 
president of the United States chapter of the International 
College of Surgeons at the annual meeting of that organiza- 
tion held recently in St. Louis. 


MARIN 


Dr. L. L. Robinson of San Rafael was elected president 
of the Marin County Medical Association at the annual meet- 
ing held in November. Dr. Alfred Schwartz of San Anselmo 
was named vice-president, and Dr. Carl Clark was reelected 
secretary. Directors elected are Dr. Warren Bostick, Dr. Anne 
Brady, Dr. Edward Campion, Dr. Howard Hammond and 
Dr. George Landrock. Dr. Robinson and Dr. Clark were 
named delegates to the California Medical Association an- 
nual meeting. 


SACRAMENTO 


The Sacramento Academy of General Practice was given 
a charter of membership in the American Academy of Gen- 
eral Practice at a meeting in Sacramento last month. Presen- 
tation of the charter was made by Dr. Ivan C. Heron of 
San Francisco, president of the California Academy of Gen- 
eral Practice, to Dr. John G. Walsh, president of the Sacra- 
mento chapter. The chapter has approximately 100 members. 


SAN FRANCISCO 


Dr. Edward B. Shaw of San Francisco was named presi- 
dent-elect of the American Academy of Pediatrics at a meet- 
ing of the Academy in Atlantic City late in November. 


* * * 


Dr. Dorothy W. Atkinson of San: Francisco was elected 
president of the American Medical Women’s Association at 
a meeting of the directors of that organization last month in 
New York. 


* * a 


Dr. Ivan C. Heron has been elected president of the San 
Francisco County Medical Society for 1949 to succeed Dr. 
Robertson Ward. Other officers elected by the Society at its 
annual meeting are Dr. Helen B. Weyrauch, first vice-presi- 
dent; Dr. Edmund C. Morrissey, second vice-president; Dr. 
M. Laurence Montgomery, secretary-treasurer, and Dr. J. 
Marion Read, historian. 


SOLANO 


Dr. Arvil E. Chappell was elected president of the Solano 
County Medical Society for 1949 at the recent annual meet- 
ing of the Society. Dr. Bernard O’Donnell was elected vice- 
president, and Dr. H. Lammel secretary-treasurer. Dr. Felix 
Rossi, who was president in 1948, and Dr. Carlton Purvi- 
ance were elected delegates to the annual meeting of the 
California Medical Association, with Dr. Matthew Gibbons 
and Dr. H. Randall Madeley as alternates. 
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GENERAL 


The first 1949 meeting of the California Conference of 
Local Health Officers is scheduled for February 23 and 25 
in the Claremont Hotel, Berkeley. A block of rooms has been 
reserved for the meeting, and those wishing accommodations 
are asked to write directly to the hotel. 

a a + 


A total of 965 physicians attended ten one-day seminars 
on cancer which were held recently in various cities in Cali- 
fornia under the direction of the State Department of Public 
Health, the Cancer Commission of the California Medical 
Association and the California Division of the American 
Cancer Society. Meetings were held in Bakersfield, Santa 
Barbara, Long Beach, San Diego, Riverside, Redding, Sacra- 
mento, Stockton, Carmel and Fresno. 

om os aK 


The first annual Mid-Winter Radiological Conference 
sponsored by the Los Angeles Radiological Society will be 
held in Los Angeles at the Biltmore Hotel on February 26 
and 27, 1949. Reservations can be made by writing Dr. Don- 
ald Laing, 65 North Madison Avenue, Pasadena 1, Califor- 
nia. The fee for the session is $15. 

oe Je * 


At a recent meeting of the Western Society of Electro- 
encephalography held in Portland, Oregon, the following 
officers were elected: Dr. Robert S. Dow, president, Port- 
land, Oregon; Dr. David Talbot, vice-president, Los Angeles; 
Dr. Nicholas A. Bercel, secretary-treasurer, Los Angeles. 


e * A 


The next written examination and review of case histories 
(Part I) for all candidates for certification by the American 
Board of Obstetrics and Gynecology will be held in various 
cities of the United States and Canada on Friday, February 
4, 1949. Arrangements will be made, so far as is possible, for 
candidates to take the Part I examination (written paper 
and submission of case records) at places convenient for 
them. Candidates who successfully complete the Part I 
examination proceed automatically to the Part II examina- 


’ tion to be held May 8 to 14 inclusive, 1949, at the Hotel 
' Shoreland, Chicago, Illinois. Notice of the exact time and 


place of Part I and Part II examinations will be sent all 
candidates well in advance of the examination date. 
x a * 


A new journal, Fertility and Sterility, to be sponsored by 
the American Society for the Study of Sterility, has been 
announced by the publishers, Paul B. Hoeber, Inc., medical 
book department of Harper & Brothers. The journal, which 
will be published bi-monthly beginning early in 1949, will 
be devoted to original articles, reviews and abstracts on the 
clinical problems of sterility and impaired fertility. Dr. 
Pendleton Tompkins, of San Francisco, is the editor. 

” * * 


The Pacific Coast Obstetrical and Gynecological Society 
announces that the third Frank W. Lynch essay contest will 
be held during 1949. It is open to men who have been in 
practice for less than ten years or who are not certified by 
the American Board of Obstetrics and Gynecology. The sub- 
ject of the essayist is limited to original clinical or labora- 
tory investigation in the field of obstetrics and gynecology. 
An honorarium of $100 is awarded, as well as the privilege of 
presenting the essay before the annual meeting of the Pacific 
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Coast Obstetrical and Gynecological Society to be held in 
San Francisco during November. All essays should be sub- 
mitted to the secretary of the Society, R. Glenn Craig, M.D., 
490 Post Street, San Francisco 2, before August 1, 1949. . 

aK * * 


The Ninth Annual Essay Contest of the Mississippi Val- 
ley Medical Society will be held in 1949. The Society will 
offer a cash prize of $100, a gold medal, and a certificate of 
award for the best unpublished essay on any subject of gen- 
eral medical interest (including medical economics and edu- 
cation) and practical value to the general practitioner of 
medicine. Certificates of merit may also be granted to the 
physicians whose essays are rated second and third best. 
Contestants must be members of the American Medical As- 
sociation who are residents and citizens of the United States. 
The winner will be invited to present his contribution before 
the Fourteenth Annual Meeting of the Mississippi Valley 
Medical Society to be held in St. Louis, September 28, 29, 
30, 1949, the Society reserving the exclusive right to first 
publish the essay in its official publication. All contributions 
shall be typewritten in English manuscript form, submitted 
in five copies, not to exceed 5,000 words, and must be re- 
ceived not later than May 1, 1949. Further details may be 
secured from Harold Swanberg, M.D., Secretary, Mississippi 
Valley Medical Society, 209-224 W.C.U. Building, Quincy, 
Illinois. 

* * * 

The first International Congress on Rheumatic Diseases 
ever held in the United States will take place at the Waldorf 
Astoria in New York City, May 30 to June 3, 1949, inclusive. 
This seventh International Congress is sponsored by the 
International League against Rheumatism. The host is the 
American Rheumatism Association in cooperation with the 
New York Rheumatism Association. Seven (five morning and 
two afternoon) scientific sessions are planned. Also five one- 
hour round table conferences on various clinical topics will 
be held under the leadership of authorities in the respective 
fields. Short clinics, papers and reports will be given con- 
currently at four or five New York hospitals during three 
afternoons. 

bd * * 

The Ciba award for meritorious work in endocrinology 
will again be offered in 1949. It will be given in recognition 
of the accomplishment of an investigator, not over 35 years 
of age, in the field of clinical or preclinical endocrinology. 
The award is for $1,200, but if within two years of the date 
of the award the recipient chooses to use it to aid in working 
in a laboratory other than the one in which he is normally 
located, the amount will be increased to $1,800. The winner 
will be announced at the 1949 annual meeting of the Asso- 
ciation for the Study of Internal Secretions. A special com- 
mittee of five members of the Association chooses the re- 
cipient of this award, subject to ratification by: the council 
of the Association. 

* * * 

The American College of Physicians is offering a post- 
graduate course in gastroenterology in San Francisco, Feb- 
ruary 7-12. Classes are to be held at the Stanford University 
School of Medicine and the University of California Medical 
School. Registration for the course, which will survey recent 
and significant developments in gastroenterology, will be 
limited to“100. Further information may be had from E. R. 
Loveland, executive secretary, American College of Physi- 
cians, 4200 Pine Street, Philadelphia 4. 
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INFORMATION 


The Use of Streptomycin In Tuberculosis* 


The committee on chemotherapy and antibiotics 
of the American College of Chest Physicians sub- 
mits the following report of the use of streptomycin 
in tuberculosis: 


INDICATIONS FOR TREATMENT 


Nearly all forms of tuberculosis respond to treat- 
ment with streptomycin in some degree. However, 
the drug should by no means be used indiscrimi- 
nately. 


Pulmonary Tuberculosis: It is extremely difficult 
to lay down hard and fast rules for the use of strep- 
tomycin in pulmonary tuberculosis. Especial care 
in the selection of cases is necessary. The drug has 
its greatest usefulness in cases with an appreciable 
amount of exudative disease. In some other cases 
streptomycin is responsible for symptomatic im- 
provement and the prevention of complications. 


1. Definitive treatment: This category includes 
chiefly progressive lesions of recent origin with 
little or no destruction of tissue, such as progressive 
primary tuberculosis and tuberculosis due to hemat- 
ogenic and bronchiogenic dissemination. 


2. Preparation for surgical procedures, including 
temporary and permanent collapse and excisional 
surgery. In some cases pneumothorax can be insti- 
tuted sooner and with greater safety after a course 
of streptomycin. Not infrequently the drug is of 
great value in preparing patients as candidates for 
thoracoplasty. As prophylaxis, streptomycin should 
be used routinely in excisional procedures. 

It must be emphasized again and again that strep- 
tomycin is not a substitute for sanatorium care and 
other proven procedures. Rather it is a valuable 
adjunct to these other measures. 


Extrapulmonary tuberculosis: Streptomycin is the 
only treatment available in miliary tuberculosis 
and tuberculous meningitis. In such cases early 
and intensive treatment is imperative. Streptomy- 
cin is the treatment of choice for tuberculous 
sinuses, tuberculosis of the oropharynx, larynx and 
tracheobronchial tree, tuberculous enteritis and peri- 
tonitis, tuberculous otitis media, and tuberculous 
pericarditis. In renal tuberculosis, symptomatic 
improvement is usually prolonged and _ bacterial 
conversion occurs in some cases. Tuberculosis of 
the bones and joints is often improved ‘by strepto- 
mycin but chemotherapy is not a substitute for or- 
thopedic surgery when this is indicated. 

Streptomycin is valuable as preoperative and post- 
operative treatment of tuberculosis in operations 
on the genito-urinary tract, and bones and “joints, 


*A report by the Committee on Chemotherapy and Anti- 
biotics of the American College of Chest Physicians. 


in pericardiolysis, in incision and drainage of ab- 
scesses and fistulectomy. 


ADMINISTRATION 


Streptomycin is administered by intramuscular 
~ or deep subcutaneous injection. The optimal regi- 
men for the administration of streptomycin has not — 
been determined. In most forms of tuberculosis re- 
sults appear to be satisfactory when a dose of 0.5 
to 1 gm. a day is administered in one or two in- 
jections for six to eight weeks. With this mode of 
therapy complications are very infrequent and in 
most cases their clinical importance may be dis- 
counted. In tuberculous meningitis and miliary 
tuberculosis treatment should be vigorous—a dose 
as high as 2 gm. per day for four months, or longer 
if necessary. In tuberculous meningitis results 
seemingly are better when intramuscular injection 
is supplemented by intrathecal injection of from 25 
to 50 mgm. every 24 to 48 hours for two or three 
months, or as long as this method of administration 
is tolerated by the patient. 

Since drug fastness is’ apparently closely related 
to duration of treatment, regardless of the daily 
dosage, limitation of the period to a few weeks may 
be effective in avoiding this phenomenon in many 
cases. 

The physician handling a case of tuberculosis 
would do well to ask himself the following questions 
before administering streptomycin: 

1. Why is streptomycin being used: for defin- 
itive therapy, as preparation for surgery, for pro- 
phylaxis, or for relief of distressing symptoms? 

2. Is the type of lesion present of such a nature 
as to warrant the use of streptomycin in addition 
to other available therapy? 

3. Can the purpose of chemotherapy be accom- 
plished within the relatively short period of the 
drug’s effectiveness? (Almost three-fourths of the 
patients show resistant organisms after three to four 
months of continuous daily streptomycin treatment. ) 


OTHER CHEMICAL AND ANTIBIOTIC SUBSTANCES 


There is no other substance known today which 
compares with streptomycin in its effectiveness 
against tuberculosis. The sulfones, promin and pro- 
mizole, are generally ineffective alone. Experimen- 
tal work is in process to determine whether or not 
there is synergistic action when any of these are 
added to streptomycin. Para-aminosalicylic acid 
is promising on the basis of laboratory experimen- 
tation but sufficient clinical work has not yet been 
done to permit evaluation of this drug. Subtilin 
has not had sufficient clinical trial and there is not 
yet enough animal experimentation to indicate its 
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usefulness. Of the many other antibiotic substances, 
none has shown in preliminary experimentation in- 
dication of real value against tuberculosis and none 
has had clinical trial. 


Submitted for the Committee on the Management and 
Treatment of Diseases of the Chest by the Sub-Committee 
on Chemotherapy and Antibiotics. 


Committee on Romeibercty, and Antibiotics: Karl H. 
Pfuetze, M.D., Cannon Falls, Minnesota, chairman; B. L. 
Freedlander, M.D., San Francisco, California, vice-chair- 
man; Sumner S. Cohen, pDae Terrace, Minnesota, 
secretary; Manuel Albertal, M.D., Buenos Aires, Argentina; 
Arnold Shamaskin, M.D., Hines, Illinois; Henry C. Sweany, 
M.D., Chicago, Illinois; Carl W. Tempel, Col., M.C., Denver, 
Colorado; John V. Thompson, M.D., Indianapolis, Indiana, 


Committee on the Management and Treatment of 
Diseases of the Chest: Edwin R. Levine, M.D., Chicago, 
Illinois, chairman. a Ry. 


Approximately 199,755 Living 
Physicians In United States 


Frank G. Dickinson, Ph.D. 
Director, Bureau of Medical Economic Research, Chicago 


‘*According to a tabulation from the punch cards 
being developed by the Bureau’s staff,‘ there were 
199,755 living physicians in the’ United States as 
of about June 1, 1948. Cards have not ‘yet been 
punched for June graduates of medical colleges. 
All living physicians for whom cards have been pre- 
pared are included in this tabulation by states. It 
is known that some of them are retired, some are 
not in practice and some are employed by federal, 
state and local health agencies. As’the Bureau’s 
punch card system nears completion subsequent 
tabulations will present breakdowns showing the 
number in each of these groups. 

The Bureau started on this operation more than 
a year ago and hopes to have all the punch cards 
complete early in 1949. As all information recorded 
to date in our punch cards has been taken from 
the records of the Directory Department, our work 
cannot move along any faster than the vast cler- 
ical operation of the Directory Department in pre- 
paring its final copy for the new American Med- 
ical Directory. When finally completed our punch 
cards will contain some information which will not 
appear in the Directory and vice versa. 

We present the accompanying table for publica- 
tion at this time because comparable data on the 
number of physicians in each of the states have not 
been published since the 1942 Directory. This table 
is offered at the present time as an aid to thiose who 
have need for over-all data on the number of living 
physicians in the several states. Owing to unre- 
corded deaths and interstate migrations in , addi- 
tion to some inevitable duplication and omissions 
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of punch cards prior to a final check, there are a 
number of small errors of unknown magnitude in 
this list which will be removed before the punch 
card system is completed. As additional tabulations 
and breakdowns will be published as soon as we 
complete them, we trust that interested readers will 
postpone any requests for additional data. 

At this stage of our_operations, one important 
statistical fact emerges. The (approximate) number 
of living physicians in the United States is now 17 
per cent greater than the 170,163 shown in the 1940 
A.M.A. Directory; the population of the United 
States has increased only 12 per cent since 1940. 
Because the number in each state as shown in this 
table is only approximately correct we are not ready 
to present the increase or decrease in the number 
of living physicians in each state. This is another 
way of saying that the total for the United States, 
199,755, is a more reliable estimate than the num- 
ber shown for any one state. 


AppRoxIMATE NuMBER OF LIvING PHYSICIANS IN THE UNITED 
States, BY STaTES, May-June, 1948 


No. Living State No. Living 
Nebraska .......... ae 


State 


Arkansas 
California 
Colorado 
Connecticut 
Delaware 


New Hampshire 
New Jersey ................ 
New Mexico 

New York 

North Carolina 
North Dakota 

| SS eee 
Oklahoma 


Pennsylvania 

Rhode Island ........ Ri 
South Carolina 
South Dakota 
Tennessee 


Indiana 
lowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 


Vermont 
Virginia 
Washington 
West Virginia 
Wisconsin 
Wyoming 


+The punch cards have the same geographic coverage as 
the American Medical Directory. The approximate number 
of living physicians in Canada about June 1, 1948, was 
14,015; Alberta 792, British Columbia 1,181, Manitoba 780, 
New Brunswick 326, Nova Scotia 587, Ontario 5,649, Prince 
Edward Island 73, Quebec 4,015, Saskatchewan 607, Yukon 
2, and Northwest Territories 3. Labrador had 2 living phy- 
sicians and Newfoundland 122. There were 1,278 located in 
United States possessions and territories; 71 in Alaska, 73 
in the Canal Zone, 4 in the Mid-Pacific islands of Guam, 
Johnson, Midway, and Wake; 408 in Hawaii, 648 in Puerto 
Rico, and 14 in the Virgin Islands. In addition to these 
there were 1,279 graduates of American and Canadian 
schools temporarily located in foreign countries. 
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BOOK REVIEWS 


A COURSE IN PRACTICAL THERAPEUTICS. By Mar- 
tin Emil Rehfuss, M.D., F.A.C.P. Professor of Clinical Med- 
icine and Sutherland M. Prevost, Lecturer in Therapeutics, 
The Jefferson Medical College, Philadelphia; F. Kenneth 
Albrecht, M.D., formerly Clinical Director U. S. Marine 
Hospital, Baltimore, Md.; and Alison Howe Price, A.B., 
M.D., Asst. Professor of Medicine, The Jefferson Medical 
College, Philadelphia. The Williams and Wilkins Company, 
Baltimore, Md., 1948. $15.00. 

Every honest reviewer has to admit at times that his first 
impression of a book turns out to be entirely wrong—an 
experience which may convert him into an enthusiastic sup- 
porter of a work at first glance condemned. Such was the 
case with this reviewer’s opinion of Practical Therapeutics. 
He was taken aback by the large size. The bulkiness ap- 
peared unnecessary for a book entitled “practical.” However, 
this objection was overbalanced by the large print and easy 
readability. As he continued to. investigate the body of the 
book his opinion became progressively more favorable until 
he now feels that he can recommend it enthusiastically. 

Practical Therapeutics is a summary of the course in 
therapeutics at the Jefferson Medical College. The informa- 
tion has been gathered by the students year by year as part 
of their assignments in this course. These contributions have 
been reviewed and revised by the various members of the 
faculty teaching in the course and finally have been incor- 
porated in this book. It is divided into four sections. The 
first is on general therapeutic principles. It includes the 
plan of a program for therapy for the individual patient, 
involving the physical and emotional aspects of the disease 
and of the patient. It has a chapter on prescription writing 
as well as other chapters on practical pharmaceutics and 
dietary principles. The second section is devoted to a dis- 
cussion of symptoms and their management. The third and 
largest section takes up the individual therapy of various 
disease conditions. A brief etiological and diagnostic survey 
of each condition is given before treatment per se is dis- 
cussed. The fourth section deals with various special subjects 
which the authors state should be of interest to the prac- 
titioner of general medicine but which seem to reflect the 
primary undergraduate teaching interest of the contributors. 

The treatment of each symptom, condition, or disease is 
set forth in outlined form. Pharmaceutical prescriptions are 
given in detail, both U.S.P. preparations and proprietary 
remedies. The therapy is brought entirely up to the date of 
publication—summer of 1948. Particular mention should be 
made of the excellent illustrative diagrams by Wm. Toechel. 
These are often more helpful than several pages of text. 

The book is excellent to use as a reference in a doctor’s 
office and will probably be one of the most frequently con- 
sulted of any volume in his armamentarium. Whatever dis- 
agreement one may have with the individual opinions of the 
thirteen authors, one must conclude that the entire book is 
clear and logically planned and outlined. The inclusion and 
the occasional emphasis on proprietary drugs when U.S.P. 
preparations are available is of debatable merit but perhaps 
may be defended as part of current medical drug therapy 
(which is all too muchly guided by the sales representatives 
of the pharmaceutical houses) ! 

* bd og 


MODERN DRUGS IN GENERAL PRACTICE. By Ethel 
Browning, M.D., Ch.B., Second Edition. The Williams & 
Wilkins Company, Baltimore, 1947. $4.00. 

This book by an English pharmacologist is designed to 
bring the busy practitioner up to date with a minimum of 
reading and succeeds unusually well. The opening chapter, 


devoted to definitions and generalities, is similar to the first 
few pages of many other treatises on pharmacology and 
therapeutics and might well have been omitted from a book 
of this type, except for one remarkable statement which, if 
true, is not a generally known truth, namely that there is a 
“curious liability of sufferers from rheumatic affections to 
develop one of the most severe effects of sulfonamide toxicity 
—agranulocytosis.” 

Chapter II devotes nine pages to penicillin; the discussion 
is clear and adequate concerning essential chemical prop- 
erties, mode of action, methods of administration in detail, 
and clinical indications with dose for each indication. The 
dose mentioned for subacute streptococcus viridans endo- 
carditis would be considered too small by American cardi- 
ologists. An additional two pages gives a bibliography of 42 
titles. Chapter III on The Sulfonamides consists of 24 pages; 
in addition to the general description of pharmacology and 
uses of the various compounds, there are important statistical 
comparisons. For example, the statement is made that the 
mortality from cerebrospinal fever treated with sulfamerazine 
is 6.7 per cent in contrast to 12.5 per cent for sulfadiazine. 

Mortality figures for pneumonia cases treated with sulfona- 
mides are much lower than figures from American hospitals. 

Other well written chapters are the ones on digitalis, 
diuretics, adrenergic and cholinergic drugs, the barbiturates, 
the local anesthetics and the anthelmintics. Not so informa- 
tive are the chapters on gold compounds, opium derivatives, 
gastro-intestinal drugs, local antiseptics and antithyroid 
substances. 

The book is recommended for all practitioners and students 


of medicine. “ 
od * * 


METHODS IN MEDICAL RESEARCH, Volume I, Van 
R. Potter, Editor-In-Chief. The Year Book Publishers, Inc., 
Chicago, Ill. 1948. $8.00. ; 

This fascinating volume presents detailed descriptions and 
discussions of methods used in medical research in four sep- 
arate fields. The section on cellular respiration devotes 83 
pages to respiration in tissue slices, the homogenate tech- 
nique, analyses for tissue metabolites and an apparatus for 
respirometry in small intact animals. This material should 
appeal to workers in physiology laboratories. Gastroenter- 
ologic research methods include those involving choleresis, 
preparation and use of the Mann-Williamson dog (for study 
of peptic ulcer), and gastric acidity. This section occupies 
only 20 pages. The assay of antibiotics (65 pages) appears 
to be adequately explored. 

The fourth and largest (188 pages) section deals with the 
circulation, particularly with measurements of blood flow. 
Its broad scope includes consideration of recorders of venous 
drainagé and mean flow, pulsatile flow meters, perfusion sys- 
tems, regional blood flow, collateral circulation, cardiac out- 
put and contractility, and analysis of cardiovascular activ- 
ity. Clinical and pre-clinical investigators will be attracted 
especially by the material on plethysmography, the roentgen 
electrokymograph, right heart catheterization, and measure- 
ment of renal, hepatic and cerebral blood flow. 

Each subdivision is written by an appropriate expert, 
sometimes subjected to review by another expert, and often 
commented upon by a third. The volume is rich in detail, 
even to specifying from what manufacturer a given item may 
be obtained for the construction of apparatus. A bibliog- 
raphy follows each subdivision, and the entire book is in- 
dexed for subject and author. 


oo 2 Pee 


ee ee 





84 CALIFORNIA MEDICINE 


The editors are to be congratulated upon this venture. 
They promise similar annual volumes, each to contain sec- 
tions representing methods used in biochemistry, physiology 
and pharmacology, microbiology and immunology, and bio- 
physics. Clinical scientists should add the present volume 
to their libraries, and physicians in general might well open 
its covers for a look at the techniques which are more and 
more being applied to the investigation of their patients. 

* + * 

BACTERIAL AND VIRUS DISEASES—Antisera, Tox- 
oids, Vaccines and Tuberculins in Prophylaxis and Treat- 
ment. By H. J. Parish, M.D., F.R.C.P.E., D.P.H., Clinical 
Research Director, Wellcome Foundation Ltd. The Wil- 
ao and Wilkins Company, Baltimore, Maryland, 1948. 

This little book is a catalogue of biological materials that 
are_available in the British Isles for the treatment and pre- 
vention of infectious disease. One section is devoted to the 
consideration of therapeutic antisera and another to prophy- 
lactic agents. The preparation and proper technique for ad- 
ministration of each is very briefly described. A reasonably 
critical selection of these agents has been made and all of 
those included are well established in clinical medicine. 

The author unfortunately has not presented any informa- 
tion which permits a rational selection of the various mate- 
rials in the prevention or treatment of disease and his state- 
ments of the techniques of administration are not sufficiently 
detailed. The physician would frequently need to consult a 
niore complete work to determine the proper application of 


these biologics. 
* * * 


ORAL VACCINES AND IMMUNIZATION BY OTHER 
UNUSUAL ROUTES. By David Thomson, O.B.E., M.B., 
Director of the Pickett-Thomson Research Laboratory; 
Robert Thomson, M.B., Ch.B., Pathologist, St. Paul’s Hos- 
pital, London. Assisted by James Todd Morrison, M.D. 
(Aberdeen), The Williams and Wilkins Company, Balti- 
more, 1948. $11.00. 

This book is another of those extraordinary compendia of 
the medical literature which have been assembled from time 
to time by the Thomsons and published under the auspices 
of the Pickett-Thomson Research Laboratory. Several previ- 
ous volumes, the last of which is believed by the reviewer 
to have appeared in 1932, dealt with the whole of strepto- 
coccus infection and the relationship of these organisms to a 
variety of clinical conditions. These works are a storehouse 
of information and present summaries of all of the earlier in- 
vestigations in these special fields of interest. 

The present volume treats the subject of immunization 
against infectious disease by the administration of oral vac- 
cines in a similar manner. The entire medical literature 
dealing with this subject has been summarized under vari- 
ous headings. The first considers the rationale of oral vac- 
cination. The second and third describe in detail the results 
of experimental and field trials of immunization of human 
beings against typhoid fever, bacillary dysentery, tubercu- 
losis, diphtheria, colds and influenza, gonococcal disease, in- 
testinal infections, scarlet fever, tetanus and a miscellany of 
other less well studied disorders. 

A fourth section deals with immunization by unusual 
routes including the respiratory tract, the skin and even the 
gingivae by the incorporation of vaccines in tooth paste. 

The authors’ conclusions are, for the most part, conserv- 
ative and in accord with what might be regarded as the 
average published experience. They have unfortunately 
chosen to consider a subject of the greatest complexity and 
one in which controlled definitive experiments in human be- 
ings may be established rarely and only with great difficulty. 
The problems involved are emphasized when it is recognized 
that the most elaborate studies over a period of years have 
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failed to substantiate fully the prophylactic value of paren- 
teral immunization against any of the mentioned infections 
except for typhoid fever, diphtheria, tetanus and possibly 
tuberculosis. 


The evidence presented by the Thomsons supporting the 
value of immunization against tuberculosis by the ingestion 
of living BCG is stimulating and deserves inspection by 
workers in this field. The authors have probably overstated 
the usefulness of oral typhoid vaccine. Their rather strong 
arguments indicating that various respiratory infections, par- 
ticularly the common cold, may be prevented by feeding 
large numbers of killed respiratory pathogens such as pneu- 
mococci and hemolytic streptococci are not in accord with a 
number of carefully controlled studies in this country. It is 
almost certain that these preparations are useless. 


In conclusion and in retrospect, it seems unfortunate that 
the great talent that these authors have repeatedly demon- 
strated in the collection and summarization of the medical 
literature could not have been directed into one of the 
many fields in which comprehensive reviews would consti- 
tute investigative tools of the first magnitude. 


TEXTBOOK OF CHIROPODY. By Margaret J. McKenzie 
Swanson, B.Litt., F.Ch.S., Cofounder of Edinburgh Foot 
Clinic and School of Chiropody. With 168 Illustrations. The 
Williams and Wilkins Company, Baltimore, Md., 1948. 


This book is written for students of chiropody. It con- 
tains some useful information which would be helpful to 
physicians caring for minor foot diseases such as corns, but 
it is lacking of much useful information about the treatment 
of such a common disability as flat feet. Strapping, manipu- 
lative procedures, and the local application of drugs are 
stressed in many problems which would yield quickly to 
modern chemotherapy or surgical procedures. Wisely the 
author frequently warns the chiropodist throughout the book 
to send the patient to a doctor if response to his treatment 
is not prompt. 

* * + 

OUTLINE OF PHYSIOLOGY. By William R. Amberson, 
Ph.D., Professor of Physiology, University of Maryland 
and Dietrich C. Smith, Ph.D., Associate Professor of 
Physiology, University of Maryland. Illustrations by the 
Late Norris Jones, Instructor in Scientific Illustrating, 
Swarthmore College and William Loechel. Second Edition. 
The Williams & Wilkins Company, Baltimore, 1948. $5.00. 

This “Outline” is in no sense a textbook of physiology 
for medical students, nor, as the title might suggest, would 
it provide the medical man preparing for a Board examina- 
tion a means of acquiring an adequate dose of physiology in 
tasteless capsules to be absorbed as quickly and painlessly 
as possible. Rather it is a highly individual presentation 
from the biological viewpoint of the authors’ concept of 
the philosophy and content of modern physiology. To an 
extent unparalleled in similar works it incorporates the his- 
torical development of the science into the account of phys- 
iological mechanisms. Outstanding contributions, from the 
observations of Aristotle on the electric fishes to those of the 
last decade, are described in a refreshingly intimate man- 
ner, including generous quotations from the originals and 
portraits. of the men themselves. Among recent advances 
thus described may be mentioned the study of the protein 
chains in muscle as revealed by x-ray diffraction methods, 
the revolution in our concepts of capillaty flow resulting 
from the work of Chambers and Zweifach, the mapping of 
the respiratory centers by the Ranson group, Wolff’s stud- 
ies of human gastric secretion, Pitt’s studies of the mech- 
anism of the renal excretion of acid and Long’s investiga- 
tion of the adrenal reaction to stressful situations. The 
treatment of most topics is thoroughly up-to-date. However, 
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there are marked discrepancies in the adequacy of treatment 
of various topics: that on the central nervous system is one 
of the best available anywhere for a beginner, while those 
on metabolism, temperature regulation and the autonomic 
nervous system are trite and poverty-stricken. There are a 
number of serious misstatements of fact. The earlier chap- 
ters are devoted to an elementary presentation of various 
physicochemical topics in such a manner as to suggest that 
they are building blocks on which the subsequent considera- 
tion of physiological mechanisms will rest. Like almost all 
other attempts at making physiology a deductive science, 
this approach is a failure, little use of these building blocks 
being made when the function of the various body systems 
is presented. The book is well illustrated with original line 
drawings which are unusually successful in clarifying the 
text. It is very well printed and bound. The medical man 
who has the time and inclination for a leisurely exploration 
of what academic physiologists have accomplished since he 
studied the subject should find pleasure in the perusal of this 


unusual book. 
* * & 


THE ALCOHOLIC WOMAN, CASE STUDIES IN THE 
PSYCHODYNAMICS OF ALCOHOLISM. By Benjamin 
Karpman, M.D., Chief Psychotherapist, St. Elizabeths Hos- 
pital, Washington, D. C. Sponsored by the Washington In- 
stitute of Medicine Research Foundation. The Linacre 
Press, Washington 6, D. C., 1948. $3.75. 


This book of 241 pages relates the case histories of three 
women who, among other types of aberrant behavior, drank 
alcohol to excess. They would have been readily classified 
by the old-fashioned psychiatrist as constitutional psycho- 
paths. The author, however, states in the preface that the 
“material is oriented in the psychoanalytic focus,” a state- 
ment that is amply borne out by the fact that a majority of 
the volume is devoted to a graphic, detailed account of the 
sexual activities of these women. To one who is unfamiliar 
with the tenor of psychoanalytical literature this may even 
be rather shocking. However, in such company the author 
would sit rather to the right of center. Actually, it is doubt- 
ful if a study of this book would contribute much to the aver- 
age practitioner’s understanding of alcoholism in women, 
even though some amusement might be derived from it. By 
all means, it should be kept where the children cannot get 


at it. 
at a a 


A.N.A.—PUBLIC RELATIONS WORKSHOP, 


This is entitled A Manual of Practical Public Relations 
Techniques for the Guidance of the National Membership 
of the American Nurses’ Association, and is published by the 
Association in New York. It is a 32-page manual with 39 
illustrations and it was prepared by the publicity agent 
employed by the American Nurses’ Association for distribu- 
tion to nurses and nursing organizations. Its purpose appar- 
ently is to organize further and strengthen the central 
nursing bodies. To accomplish this, advice and instruction 
are given in all forms of propaganda to the press, radio, 
movies, television, mail, talks, local organizations, and the 
techniques are given in detail. 


The manual is carefully considered and prepared and is 
well adapted to its purposes. In general it could serve as a 
guide to any group or union for purposes of propaganda. It 
provides insight into the interests and the activities of those 
in control of nursing bodies. It seems likely that such a 
manual is designed to implement the views and aims ex- 
pressed in the more recent nursing publications, viz. “Nurs- 
ing for the Future” by Esther Lucile Brown and “Nursing 
in Modern Society” by Mary Ella Chayer, which are aimed 
at the establishment of the nursing profession as an autono- 
mous body with social functions and legal authority, in- 
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dependent of the medical profession and not primarily 
concerned with bedside nursing.’ 

It is regrettable that the interests of these central nursing 
bodies cannot be directed to solving the nursing needs of 
the public and the individual sick and less time and money 
spent on the means of strengthening themselves and endeav- 
oring to take over social functions not in their province. 

This manual is well worth studying by any person or bodies 
interested in methods of organization and publicity. 

a * * 

A-B-C’S OF SULFONAMIDE AND ANTIBIOTIC 
THERAPY. By Perrin H. Long, M.D., F.R.C.P., Professor 
of Preventive Medicine, Johns Hopkins University School 
of Medicine; Physician, The Johns Hopkins Hospital. 231 
pages. W. B. Saunders Company, Philadelphia, Pa., 1948. 
$3.50. 


The author is one of the pioneers in the study of anti- 
bacterial chemotherapy in the United States and is a recog- 
nized authority in this field. This background has not pre- 
vented him from producing a most unsatisfactory book. A 
brief general introduction includes arbitrary schedules for 
the administration of sulfonamides and penicillin which are 
satisfactory. Penicillin in oil and beeswax is a suggested 
repository dosage form. It should be noted that this prepara- 
tion has been entirely replaced by procaine penicillin in oil 
or aqueous suspension. 

The various clinical disorders are listed alphabetically by 
the common medical name so that the treatment of abscess, 
acne, actinomycosis, agranulocytosis, amebiasis, angina and 
anthrax follow sequentially. Little emphasis is placed on a 
correlation of disease by etiological agent, and the text is 
obviously directed at the busy practitioner who will only 
occasionally consult the bacteriological laboratory or a more 
complete work for detailed advice as to treatment. The 
descriptions of the various clinical conditions are, on the 
average, about 300 words in length. A discussion of etiology, 
specific and auxiliary therapy is included in this brief space. 

The chemotherapeutic agent of choice in pneumococcus 
pneumonia and most types of hemolytic streptococcus infec- 
tion, including scarlet fever and sore throat, is stated to be 
a sulfonamide. This curious point of view has been pre- 
viously expressed by the author. It is difficult to justfy the 
exposure of any patient to the hazards of sulfonamide in- 
toxication when his disease may be well controlled by four 
or five daily injections of repository penicillin. 

This book cannot be recommended to the student or prac- 
titioner of medicine. 

* ad . 


GENERAL ENDOCRINOLOGY. By C. Donnell Turner, 
Ph.D. Associate Professor of Zoology, Northwestern Uni- 
versity. First edition, 604 pages with 164 figures. W. B. 
Saunders Company, Philadelphia, 1948. $6.75. 

The author, who is associate professor of zoology at North- 
western University, has designed this textbook in order to 
present the subject of endocrinology as a fundamental aspect 
of biologic science, rather than as a medical specialty. As 
stated in his preface: “The subject matter is approached 
from an experimental rather than a clinical point of view. 
The characterization and treatment of clinical endocrino- 
pathies are not emphasized, since these are regarded as 
properly the function of medical schools. Attention is di- 
rected to the operation of coordinating mechanisms in plants, 
invertebrates and vertebrates.” 

The book fulfills these stated aims in admirable fashion 
and since it is the first of its kind should be welcomed by 
teachers of advanced courses in the biological sciences. To 
‘an undergraduate student the volume might be quite formid- 
able, for it is ‘written in the style of a “complete review of 
the literature,” with statements of facts fully annotated to 
extensive bibliographies. That it is a “difficult” book may 
rest in the fact that the author has defined a hormone in 
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such a broad sense that there are hardly any limits to the 
material discussed. This introduces an element of confusion 
into the first chapter on the Biology of Secretion. Several 
pages are devoted, for example, to the elaboration of renin 
(an enzyme) by the ischemic kidney and to the factors 
described by Valy Menkin as playing a role in inflammation. 
With his broad definition, even nicotinic and ascorbic acids 
should be included as hormones in species other than pri- 
mates and guinea pigs. From a teaching standpoint at least, 
enzymes and vitamins might better be excluded from dis- 
cussion. 


Especially noteworthy are the chapters on the Biology of 
Sex and Reproduction, the Hormones in Pregnancy and 
Lactation, and on the Pituitary Gland. The physician inter- 
ested in endocrinology would do well to absorb such funda- 
mental facts as they apply to many species before limiting 
himself to man. Even the chapter on the Endocrine Mecha- 
nisms in the Invertebrates was fascinating to this reviewer— 
though difficult for him to understand—for it explains why 
caterpillars turn to butterflies, as well as growth, differentia- 
tion and sex terms of the “bees and the flowers.” 


The biochemistry of the hormones is well integrated with 
discussions of their physiology. Unfamiliarity with clinical 
endocrinology on the other hand leads to minor errors, such 
. as the “sedative effect of progesterone upon the endomet- 
rium,” or the omission of Cushing’s syndrome while giving 
full discussion to Addison’s disease and the adrenogenital 
syndrome. Basically, however, the book shows scholarly 
workmanship and should be a welcome addition to any 
scientist’s library. 

ae * * 


TWENTIETH CENTURY SPEECH AND VOICE COR- 
RECTION. Edited by Emil Froeschels, M.D., President, In- 


ternational Society for Legopedics and Phoniatrics; Presi-- 


dent, New York Society for Speech and Voice Therapy. 
Philosophical Library, New York, 1948. 


The purpose of this book is to stimulate interest in speech 
and voice correction. It tries to approach the speech teacher 
as well as the physician and the psychologist. Froeschels, 
former professor of speech pathology in Vienna, later of the 

‘ Central Institute for the Deaf, Washington University, St. 
Louis, is the editor of these contributions which cover hear- 
ing, speaking, singing, reading problems as well as functional 
therapy of aphasia, cleft palate and voice training after 
laryngectomy. The variety of authors and their divergent 
opinions make this book somewhat confusing. 


The speech specialist will be amused by the ambitious title 
“Twentieth Century Speech and Voice Correction” written 
in 1948 although this book contains only some of the basic 
ideas and omits the leading theories on neurosis because the 
editor does not happen to agree with them. Most of the 
illustrations are antiquated. In spite of a certain one-sided- 
ness of theories and therapeutical procedures laryngologists, 
pediatricians, and psychiatrists will find many chapters of 
interest. 

* * * 


BRONCHIOGENIC CARCINOMA AND ADENOMA, with 
a CHAPTER ON MEDIASTINAL TUMORS. By B. M. 
Fried, M.D., Associate Attending Physician, Montefiore 
Hospital for Chronic Diseases, New York, N. Y. The Wil- 
liams and Wilkins Co., Baltimore, Md., 1948. $6.00. 


In recent years increasing attention. has been devoted to 
bronchiogenic carcinoma. This added interest in the disease 
known for many centuries comes about because of many 
factors. The frequency with which carcinoma of the lung has 
been reported as the cause of death has aroused speculation 
as to whether there is an absolute as well as a relative in- 
crease in the incidence of the disease. It has been predicted 
that in time carcinoma of the lung would become the most 
common malignancy in the male sex. 
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The author of this excellent book lists his experience 
based on large clinical and postmortem material. Sections 
on the histogenesis and on the classification of bronchiogenic 
carcinoma are particularly noteworthy. The author illustrates 
his chapters on clinical manifestations with briefly reported 
case histories. There are 47 of these case histories reviewed, 
forming one of the most distinctive teaching values of this 
volume. 

Treatment both by radiation and operation is very briefly 
reviewed. However, sufficient references are made to out- 
standing contributions in these fields to enable the reader 
to readily pursue further study in this direction. 

At the time of the writing of the chapter on laboratory 
methods of diagnosis the cytological examination of the 
sputum or bronchial secretions had not been fully reported 
in the literature. As a result the author’s statistics in this 
field are not the accepted ones of today. It has been shown 
that results obtained by the cytological examination of the 
sputum for carcinoma are efficacious or better than those 
reported on examination of secretions obtained at broncho- 
scopy. 

Brief but very well balanced chapters on bronchiogenic 
adenoma, bronchiogenic mesodermal tumors and tumors of 
the mediastinum are reported. 

This book is easily readable and very well illustrated. It 
has been written so that medical students, general prac- 
titioners and specialists will find excellent material readily 
available. This book can be recommended for the practical 
working and reference library of all physicians. 


* * + 


MANUAL FOR MEDICAL RECORD LIBRARIANS. By 
Edna K. Huffman, R.R.L., Director, Program in Medical 
Records Library Science, Northwestern University, Chi- 
cago, 2nd Edition, 371 pages. Physicians’ Record Company, 


Chicago, Illinois, 1948. $4.50. 

Manual for Medical Record Librarians (revised edition), 
by Edna K. Huffman, is a text and reference book which 
should have a prominent place on the book shelf of every 
record department in every hospital desirous of maintaining 
a medical record department which meets the requirements 
of the point-rating system of the American College of Sur- 
geons and the American Medical Association. It encom- 
passes every phase of medical record library science. Trus- 
tees, administrators and department heads will be interested 
in its authoritative text. It should be of special value to the 
record librarian as a guide in organizing and managing the 
department in order to give the utmost service to the hospital 
and in helping to raise the standards of medical records. As 
a textbook for the student it is unsurpassed. 

* Bg * 

GARDINER’S HANDBOOK OF SKIN DISEASES. Re- 
vised by John Kinnear, M.D., Lecturer in Diseases of the 
Skin, St. Andrews University, Physician for Diseases of 
the Skin, Dundee Royal Infirmary. Fifth Edition with 


twenty colored plates, nine from Dufaycolor Photographs. 
The Williams and Wilkins Company, 1948. $4.50. 


This fifth edition is a compact volume of 250 pages, well 
illustrated by colored and black-and-white pictures of clin- 
ical conditions and by diagrammatic illustrations of the 
important histological changes: The various skin disorders 
are discussed in brief paragraphs but a surprisingly large 
amount of essential information is given and the latest 
therapeutic approaches are offered. The more common con- 
ditions such as the various types of injections are discussed 
at more length. Details of many procedures including the 
modern treatment of syphilis are not given. Leprosy, the 
deep mycoses such actinomycosis, etc., and such an important 
condition as melanoma are not mentioned. 

As a “handbook” this volume can be recommended with 
the realization that it is by no means a complete treatise on 
the subject of Dermatology. 





